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e Compact, Rugged Design 


e Economical Operation/Installation 


e Simplified Maintenance 


e Base Replaceable With Mobile 


e Popular Options 
e Plug-in MIC 


e Outstanding Audio Quality 


e Solid-State Reliability 


MAXAR 80 FM Mobile/Control Station Radios 


: Feature : Description Benefits 
MAXAR 80 provides 10 watts of power 10 watts of power provides effective 


in 800 MHz operation. and dependable radio coverage over 
large geographic area. 


Power 


Transmitter and receiver are 100% solid MAXAR 80 provides full rated transm 

state. and receive power at turn-on. Cooler 
operation allows longer component lit 
resulting in minimum maintenance re 
quired. 


All Solid State — 


= 


MAXAR 80 radio has 3 watts of audio Designed to receive messages loud a 
output. One and two frequency radios clear. 

come standard with an internal speaker 

and a special acoustically designed grill. 


Audio Output 


Standard on MAXAR 80 radios equipped Eliminates usual annoying noises hea 
with PRIVATE-LINE squelch. on receiving end when push-to-talk 
button is released. 


Exterior radio knobs for adjusting radio Operator can set radio to achieve 
squelch. optimum operation under various 
environmental conditions. 


Provides protection against equipment If radio is connected to wrong polarity 
burn-out. during installation in a negative groun 
vehicle, itis protected against damag 


Rugged Styling — One piece, strong, molded Cycolac ABS Lightweight, durable housing assures 
= —sSse radio housing has safety rounded edges. low maintenance. 
— The MAXAR 80 radio color is Shadow 
Plum. 


Lightweight, compact, under 165 cubic Fits easily in most locations. 


‘Size 
— inches. 


MAXAR 80 FM Mobile/Control Station Radios 


Feature 


Description 


Benefits 


Power 


MAXAR 80 provides 10 watts of power 
in 800 MHz operation 


10 watts of power provides effective 
and dependable radio coverage over a 
large geographic area. 


All Solid State 


Transmitter and receiver are 100% solid 
state. 


MAXAR 80 provides full rated transmit 
and receive power at turn-on. Cooler 
operation allows longer component life, 
resulting in minimum maintenance re- 
quired. 


Audio Output 


MAXAR 80 radio has 3 watts of audio 
output. One and two frequency radios 
come standard with an internal speaker 
and a special acoustically designed grill. 


Designed to receive messages loud and 
clear. 


Reverse Burst 


Standard on MAXAR 80 radios equipped 
with PRIVATE-LINE squelch 


Eliminates usual annoying noises heard 
on receiving end when push-to-talk 
button is released. 


Variable Squelch 


Exterior radio knobs for adjusting radio 
squelch. 


Operator can set radio to achieve 
optimum operation under various 
environmental conditions. 


Polarity Protection 


Provides protection against equipment 
burn-out. 


If radio is connected to wrong polarity 
during installation in a negative ground 
vehicle, itis protected against damage. 


Rugged Styling 


One piece, strong, molded Cycolac ABS 
radio housing has safety rounded edges 
The MAXAR 80 radio color is Shadow 
Plum 


Lightweight, durable housing assures 
low maintenance. 


Size 


Lightweight, compact, under 165 cubic 
inches 


Fits easily in most locations 


Back-Lit Graphics 


Multiple Digital 


Feature 


Description 


Benefits 


MAXAR 80 has simplified non-glare 
graphics. 


Easier control reading, day or night. 


Key Lock Mount 


Control Station 


Mobile to Base Flexibility 


Two Channel Capability 


PRIVATE-LINE Squelch 


Digital PRIVATE-LINE 


Coded Squelch 


Mounting tray with trunnion is 
permanently installed in vehicle. 


Trunnion can be locked in place for 
increased security. 


Addition of power supply and desk 
microphone provides control station 
capability. 


Modern styling and compact size allow 
use almost anywhere 


MAXAR 80 mobile radio can also serve 
as a control station while station is being 
serviced. 


A choice of one or two frequency 
operation is available. 


Allows communications system to stay 
in operation at all times 


Allows added versatility and more 
capacity for MAXAR 80 radio systems 


Squelch circuit hears only those calls 
with a particular tone code. 


Minimizes annoying message reception 
from other radio users on same channel. 
Circuit accepts only those signals with 
the proper tone code. 


Completely solid state, utilizes large 
scale integrated circuitry. 


When a message is finished, receivers 
are muted until another unit in the same 
system originates a message. Eighty 
new and unique system codes assure 
system longevity. 


PRIVATE-LINE Squelch 


Provides up to 4 codes to use with 
existing DIGITAL PRIVATE-LINE radios. 


For accessing multiple repeaters or 
contacting selected groups within a 
large fleet. 


Time-Out-Timer 


Automatically shuts off transmitter after 
a one minute interval. 


Prevents lock-up of a repeater, or tie-up 

of a channel, by prolonged keying of the 

transmitter. Emits an alert tone and shuts 
off the transmitter after the transmission 

exceeds 60 seconds. Resets transmitter 

instantly after the microphone button has 
been released. 


Feature 


Public Address 


QUIK CALL II 
Selective Signaling 


External Speaker 


Inverted Escutcheon 


Quick Disconnect Slide Mount 


Handset with Hang-Up Box 


Description 


Benefits 


Used with mobile mic. Up to four 6 watt 
external speaker amplifiers can be used 
per radio instaliation. Operates from 
push-type external switch 


Allows MAXAR 80 radio to be used as a 
special paging receiver using alerting 
tones, horn or light signals until call is 
acknowledged when driver is recalled to 
vehicle for the message 


Provides a low cost, dependable PA 
system for making internal or external 
announcements from a vehicle 


Dispatchers can call an individual unit, 
special group or an entire fleet with 
only one radio transmission 


External speakers in 3 or 6 watts are 
available in Shadow Plum to match 
MAXAR 80 radio’s color 


Provides ability to add louder audio 
capability in high noise level areas by 
positioning speaker closer to listener 


Available for mounting MAXAR 80 radio 
in positions where a standard escutcheon 
might be difficult to read. 


Provides greater ease of readibility for 
users. 


High quality, 16 ga. steel construction 
and 3-way spring form base tray and 
adjustable mount. Push button release 
disconnects radio cable connections 
from mount. 


Enables operator to quickly remove radio 
when leaving the vehicle 


Push-to-talk button is conveniently lo- 
cated on cradle for easy one hand opera- 
tion. Dynamic element and transistorized 
pre-amplifier strengthen voice signal for 
improved Clarity. 


Provides the convenience of a telephone- 
type handset for crisp and clear com- 
munications, especially in high noise 
level areas 


Noise Canceling Microphone 


The noise canceling microphone elimi- 
nates feedback and prevents outside 
noise from being transmitted. 


Quick Disconnect 
Slide Mount 


Provides clear transmissions especially 
in high noise environments 


Noise Canceling 
Microphone 


MAXAR 80 FM MOBILE/Control Station Radio 
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Performance Specifications 
General 


= P Maximum 

Model Minimum Dimensions Primary 

(Series) Frequency RF Power Input Voltage Weight(1) Primary Power Input 
Output H Ww L (3) Receive(2) Transmit 

13.8V dc 

D25TSA Rea. Gand 6.0 Ibs. (2700g) 0.3A 5.0A 

Mobile Tx = 806-825 MHz a iey 245” 6 V2” 10%2” 

L35TSB Rx = 851-870 MHz cS (59mm) | (165mm) } (267 mm) 

Control We is 18 Ibs. (8100g) 12W 95W 


One or two frequency models. 
PRIVATE-LINE tone coded squelch; DIGITAL PRIVATE-LINE coded squelch. 
SAE Xco Wx 142 (Hea xe 127 xccoo niin): 


No. of Frequencies: 


Squelch Options: 


Maximum Power Supply Dimensions: 


A single scale 0-50 microampere meter or Motorola portable test set can be used to measure all circuits 
essential to tuning and checking. 


External Metering Socket: 


Transmitter Receiver 


Model Mobile/Control: D25TSA/L35TSB Model Mobile/ Control: D25TSA/L35TSB 
Spurious and Harmonic Channel Spacing: 25 kHz 
Emissions More Than: —56 dB Sensitivity 
Frequency Stability: +.00025% from —30° to +60°C ambient (20 dB Quieting): 0.4nV 
(+25°C Reference) (EIA Sinad): 0.34V 
Max. Frequency Intermodulation 
Separation: 2 MHz (EIA Sinad): OC 
Audio Distortion: Less than 3% @ 1000 Hz =3.0 kHz Selectivity (EIA Sinad): —70 dB 
deviation 
: are Spurious and Image 
FM Noise: 55 dB below +3.0 kHz deviation Rejection: —80 dB 


@ 1000 Hz 


Output Impedance: 


50 Ohms 


Modulation: 


15F2, 16F3, 16F9: =5 kHz for 100% 
@ 1000 Hz 


FCC Designation: 


For FCC rules Parts 89, 91 and 93 


1 Frequency: 
2 Frequency: 


CC5015 
CC5016 


Notes: (1) Control models include weight of power supply 


(2) Receiver squelched 


(3) 120/220/240V ac, 50/60 Hz power supply is available upon request 


AA MOTOROLA 


Communications and Electronics Inc. 


A Subsidiary of Motorola. Inc 


Audio Output: 


3 watts at less than 5% distortion 


Frequency Stability: 


=.00025% from —30° to +60°C ambient 
(+25°C Reference) 


Max. Frequency 


Separation: 2.0 MHz 
EIA Modulation 
Acceptance: 7.0 kHz 


Squelch Sensitivity: 


.2HV (all squelch types) 


Input Impedance: 


FCC Designation: 


50 Ohms 


[ 


1 Frequency: 
2 Frequency: 


RC0283 
RC0284 


Specifications are subject to change without notice 


@ ®), Motorola, MAXAR 80, PRIVATE-LINE, DIGITAL 
PRIVATE-LINE and QUIK-CALL II are trademarks of 
Motorola, Inc. © 1977 Motorola Inc. 

@ Printed in U.S.A. (8005) Merit 


1301 East Algonquin Rd., Schaumburg, Illinois 60196 
(312) 397-1000 


R3-1.1-70 


Eq. Cat. Sec. Item 
R3 2.1 59 


Solid-State 


MICOR 
Super CONSOLETTE 
| Control Stations 


- Local, Local/Remote and Remote Models 
10 to 0.8W 806-866 MHz 


(AA) MOTOROLA 


. _ 


; __ . 


y 


LOCAL/REMOTE MODEL 


Feature Description Benefits 
Connections All input and out connections, including Connections are made without need 
AC power and antenna, are at the rear for removing the housing. Servicing 
of the unit. can be performed without disturbing 
the connections. 
Mete: Full metering socket capability. Simplifies tuning. 
Single Board Construction Compact construction means Reduces maintenance time, labor and 


simplified servicing and maintenance. 


ee 


off Volume Squeich 


costs. 


MAXAR 80 FM MOBILE/Control Station Radio 


Performance Specifications 
General 


Ae - 7 + Maximum 
Model Minimum Dimensions Primary - 
(Series) Frequency RF Power Input Voltage Weight(1) Primary Power Input 

Output H WwW | (3) Receive(2) Transmit 
D25TSA Nes cin 6.0 Ibs. (27009) 0.38 5.0A 
Mobile Tx = 806-825 MHz 40 watt 290” 62” 10%2” : : Suk 
po Rx = 851-870 MHz watts | (59mm) | (165mm) | (267 mm) 

ontrol 120V ac 9 
| 60 Hz 18 Ibs. (8100g) 12W 95W 
No. of Frequencies: One or two frequency models. 
Squelch Options: PRIVATE-LINE tone coded squelch; DIGITAL PRIVATE-LINE coded squelch. 


Maximum Power Supply Dimensions: 


External Metering Socket: 


5¥%4"H x 5”W x 14”L (134 x 127 x 356 mm) 


essential to tuning and checking. 


A single scale 0-50 microampere meter or Motorola portable test set can be used to measure all circuits 


Transmitter Receiver 
Model Mobile/Control:  D25TSA/L35TSB Model Mobile/Control: — D25TSA/LS5TSB _| 
Spurious and Harmonic Channel Spacing: 25 kHz 
Emissions More TUE —56 dB Sensitivity 
Frequency Stability: +.00025% from —30° to +60°C ambient (20 dB Quieting): 0.4uV 
(+25°C Reference) (EIA Sinad): 0.34V 
Max. Frequency intermodulation 
Separation: 2 MHz (EIA Sinad): —70dB 
Audio Distortion: Less than 3% @ 1000 Hz +3,0 kHz Selectivity (EIA Sinad): —70 dB 
deviation 
= Spurious and Image 
FM Noise: 55 dB below +3.0 kHz deviation Rejection: —80 dB 
@ 1000 Hz 
| Audio Output: 3 watts at less than 5% distortion 


Output Impedance: 50 Ohms 


Modulation: 15F2, 16F3, 16F9: £5 kHz for 100% 
@ 1000 Hz 


FCC Designation: 


For FCC rules Parts 89, 91 and 93 


1 Frequency: CC5015 
2 Frequency: CC5016 


(2) Receiver squelched 


=~ 


(AA) MOTOROLA 


SS 


A Subsidiary of Motorola, Inc 


(312) 397-1000 


Notes: (1) Control models include weight of power supply 


(3) 120/220/240V ac, 50/60 Hz power supply is available upon request 


Communications and Electronics Inc. 


1301 East Algonquin Rd , Schaumburg, Illinois 60196 


Frequency Stability: 


+ 00025% from —30° to +60°C ambient 
(+25°C Reference) 


Max. Frequency 


Separation: 2.0 MHz 
EIA Modulation 
Acceptance: +£7.0 kHz 


Squelch Sensitivity: 


.2uV (all squelch types) 


Input Impedance: 50 Ohms 
FCC Designation: 
{ 1 Frequency: RC0283 
2 Frequency: RC0284 


Specifications are subject to change without notice 
@ ®, Motorola, MAXAR 80, PRIVATE-LINE, DIGITAL 
PRIVATE-LINE and QUIK-CALL I! are trademarks of 
Motorola, Inc. ™@ © 1977 Motorola Inc 

@ Printed in U.S.A, (8005) Merit 


R3-1.1-70 


(AA) MOTOROLA 


Item 


MAXAR 80 FM Two-Way 
800 MHz Mobile/Control 
Station Radios 


10 Watts 
Tx = 806-825 MHz 


Rx = 851-870 MHz 
12V dc/120V ac, 60 Hz 


off Volume 


le 


e Economical Operation/Installation 
e Simplified Maintenance 

e Outstanding Audio Quality 

e Solid-State Reliability 


Fz. Monitor 


ee? 
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e Compact, Rugged Design 

e Base Replaceable With Mobile 
e Popular Options 

e Plug-in MIC 


Sec. Item 


Eq. Cat. 


Solid-State 


MICOR 


Super CONSOLETTE 


2.1 


R3 


(AA) MOTOROLA 


Control Stations 


Local/Remote and Remote Models 


Local 


10 to 0.8W 806-866 MHz 


REMOTE CONTROL MODEL 


LOCAL/REMOTE MODEL 


MICOR Super CONSOLETTE Control Stations 
ee ee 


Features @ Benefits 


All Solid State — Transmitter, receiver, 
power supply, and control package are 
100% solid state @ for greater effi- 
ciency and reliability. 


Operational Flexibility — Available in 
local, local/remote, or remote configu- 
ration. @ Youcan choose the configura- 
tion that best suits your communication 
needs. 


e Local Control—For desk-top and wall 
mount installations, contains all control 
functions on the front panel. Matching 
desk microphone provided. Single fre- 
quency or up-to-five frequency models 
are available. 


e Remote Control — Single frequency 
and two-frequency models are avail- 
able for remote control by tone or 
dc. Tone control can be accomplished 
over any voice frequency path whether 
wire, carrier, or radio frequency link; 
no need for dc continuity. Conversion 
from dc to tone control is easily ac- 
complished by simple change-out of 
the plug-in remote control board. This 
Capability provides insurance against 
early station obsolescence from loss of 
dc continuity service. Local operation 
for servicing is possible after removing 
cover. 


e Local/Remote Control — Combines 
advantages of both operational modes. 
Can be operated as a local control sta- 
tion during the day and, by flipping a 
switch, by remote control (tone or dc) 
from home at night. Gives convenient 
24-hour communication capability. 


Compact, Convenient, Stylish — The 
MICOR Super CONSOLETTE Control 
Station’s small size, light weight, and 
contemporary styling @ make it a wel- 
come addition to the decor of any of- 
fice. It can be installed on a desk, 
table-top, or shelf. 


Serviceability 
Features @ Benefits 


e All input and output connections, in- 
cluding ac power and antenna, are at 
the rear of the unit. @ Servicing can 


be performed without disturbing the 
connections. 


e The radio module can be lifted out of 
the station chassis for servicing while 
still connected, @ thus providing the 
technician full access to the unit while 
it is in operating condition. 


e The remote control board can be set 
upright @ so that both sides are acces- 
sible for servicing. 


e The front panel can be pivoted down 
@ to provide access to all the local 
controls. 


e Full metering socket capability @ 
simplify tune-ups. 


e Service intercom is available as an 
option on local/remote stations @ to 
provide communication between the 
station and its control point. 


Options e Benefits 


Frequency Options — On local control 
stations, you can choose between 
single-frequency and up to five fre- 
quencies. The five-frequency models 
can be ordered with any combination 
of from one to five frequencies. Add 
plug-in crystal oscillators as your sys- 
tem needs increase. Maximum fre- 
quency separation is shown in the 
specifications (back page). 


PRIVATE-LINE Squelch — Motorola’s 
tone-coded squelch circuit hears only 
those calls that have your tone code. 
@ This option minimizes the annoying 
reception of messages from other radio 
users on your channel. 


DIGITAL PRIVATE-LINE Coded Squelch 
—DIGITAL PRIVATE-LINE squelch is a 
totally new coded squelch system. It 


Sevan’ 


is completely solid state, using large 
scale integrated circuitry. @ Coded 
squelch minimizes annoying co-chan- 
nel message reception. Your operators 
will only hear those calls that have your 
individual system code. When a mes- 
sage is finished, your receivers will be 
muted until another unit in your system 
originates a message. Operator fatigue 
is thereby reduced and missed or mis- 
understood messages are minimized. 
The 80 new, unique system codes pro- 
vided by DIGITAL PRIVATE-LINE 
squelch insure the effectiveness of 
your communications system for years 
to come. 


Time-Out-Timer — Automatically shuts 
off the transmitter after a one-minute 
interval. @ This action prevents trans- 
mitter “lock-up” caused by inadvertent 
or prolonged keying. 


Control Accessories—Use the standard 
desk microphone for local control or 
use the optional Local Desk Set for ex- 
tended local control to serve as radio 
“dispatch points.’ Select a solid state 
Remote Control Console or Desk Set 
for remote control of a station. 


Control Point and Intercom Kit — Pro- 
vides the control point supervisory 
switch required by the FCC, and inter- 
com between dispatch points and the 
MICOR Super CONSOLETTE Control 
Station. 


Tone Options — The Alert Tone is an 
audible tone used to alert the mobiles 
of a coming transmission. The Five- 
Frequency Singletone Encoder permits 
selection of a repeater station or other 
control functions used in your system. 
Both options are available with Local 
Control models only. 


Panel Mounted Operation Accessories 
—Twelve or 24-hour digital clock with 
light emitting diode (LED) readouts: 
aids with station or message log; stylish 
addition to any office. VU meter pro- 
vides constant indication of micro- 
phone audio levels, helps dispatcher 
maintain proper speaking distance. 


QUIK-CALL II Mobile Paging—Can be 
used with QUIK-CALL II Mobile Paging 
and other paging encoders. 


120/220/240V AC, 50/60 Hz Supply— 
With this option, the MICOR Super 
CONSOLETTE Control Station can be 
operated from any of these additional 
power sources. 


DC Only Operation—Operates from 12V 
dc battery source only. 


Radio Module out, Remote Control Board upright to facilitate servicing 


MICOR Super CONSOLETTE Control Stations 


: 
eG 


Performance Specifications 


This Equipment Meets or Exceeds the Following Specifications 


General 


MINIMUM AC CURRENT DRAIN DC CURRENT DRAIN 
bath tle SSE EG HE OOIEUT INPUT VOLTAGE (@ 121V, 60 Hz) @ 13.6V 
POWER Standby Transmit Standby Transmit 


120V ac @ 60 Hz 

(120/220/240V ac 
50/60 Hz Opt.) 

(12V de Opt.) 


L35RTB 806-866 10W 


NO. OF FREQUENCIES: Local Control: Single and multifrequency (up-to-five transmit and receive) models. Local/Remote and Re- 
mote: Single and Dual Frequency (up-to-two transmit and receive) models. 


SQUELCH OPTIONS: Carrier squelch, ‘‘Private-Line’” coded squelch, or “Digital Private-Line’”’ coded squelch 
DIMENSIONS: 67%” high x 163%4” wide x 21” long. (175 x 425 x 533 mm) 
WEIGHT: Approximately 55 Ibs. (25 kg). Shipping weight, including accessories: approx. 59 Ibs. (26,8 kg). 


Transmitter 806-821 MHz Receiver 851-866 MHz 
RF Power Output: 10 W Channel Spacing: 25 kHz 
Var to 0.8 W 
EIA Modulation Acceptance: +8 kHz 
Output Impedance: 50 ohms 
Selectivity—EIA-SINAD: —80 dB 
Spurious and Harmonic 
Emissions: —80 dB Frequency Stability: Within +.0003% from —30°C to +60°C 
ambient, +25°C ref. 15% primary voltage 
Frequency Stability: +.00025% from —30°C to +60°C ambient variation 
+25°C ref. +15% primary voltage variation 
Maximum 
Maximum Frequency Separation: 5 MHz with center tune up element 
Frequency Separation: 5 MHz 
Input Impedance: 50 ohms 
Modulation: 15F2 and 16F3: +5 kHz for 100% @ 1000 Hz 
Sensitivity— 
Audio Sensitivity: 0.080 V +3 dB for 3 kHz max. deviation @ 20 dB Quieting: 0.50uV 
1000 Hz EIA SINAD: 0.35uV 
FM Noise: 50 dB below +3 kHz deviation @ 1000 Hz Intermodulation— 
EIA SINAD: —75 dB 
Audio Response: +1, —3 dB of 6 dB/octave preemphasis 
characteristics from 300 to 3000 Hz Spurious & Image 
Rejection: —100 dB minimum 
Audio Distortion: Less than 2% @ 1000 Hz: 3 kHz deviation 
: : Squelch Sensitivity— 
FCC Designation: 10W 806-821 MHz Transmitter RCVR Carrier Squelch: 6 dB quieting (0.25) or less at threshhold 
CC5012 RC0145 (adjustable) 
——————— “Private-Line’’ 


Squelch (fixed): 6 dB quieting (.25uV) or less 


“Digital Private-Line”’ 
Squelch (Fixed): 8 dB quieting (.28uV) or less 


The MICOR Super CONSOLETTE Control Station is not recommended : 
for use in multiple station sites. Shield kits are not available for this Audio Characteristics 


compact radio package. for Telephone Line Output: +18 dBm at 600 
Response: +1, —3 dB 
Distortion: 3% at 1000 Hz 
Hum & Noise: —55 dB 
For Local Speaker Output: 5W at (16 &) 
Response: +2, —8 dB 
Distortion: 5% at 1000 Hz 
Hum & Noise: —50 dB 


—7-—-ereree———— 


(AA) MOTOROLA 


Communications and Electronics Inc. Specifications subject to change without notice. ( 
®, Motorola, Consolette, Quik-Call, MICOR, Digital ~ 
eee and Private-Line are trademarks of 

A Subsidiary of Motorola, Inc. Motorola Inc. ™ © 1976 Motorola, Inc. 

1301 East Algonquin Rd., Schaumburg, Illinois 60196 m Printed in U.S.A. (7904) Merit 
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Eq. Cat. Sec. Item 
Ql 56B 


(AA) MOTOROLA 800 MHz MICOR 


Base Stations 
and Repeaters 


(transistorized) 

60 to 125 watts, variable 
806-866 MHz 
Continuous Duty 


Introducing Motorola’s 
Advanced Design 
800 MHz Base Stations 


@ These 800 MHz base stations are 
advanced to the practical limits of 
today’s FM radio technology. The 
highest reliability semiconductor 
devices are used throughout the ee 
station with the exception of the Bet 
final amplifier, where high power 
requirements demand a vacuum 
tube. The transmitter is capable of 
continuous full power operation for 
maximum communications cover- 
age, and a ferro resonant power 
supply provides constant power 
output over +20% line change. 
Preventive maintenance testing is 
accomplished without interrupting 
the system. Easily accessible 
printed circuit board assemblies 
and plug-in remote control modules 
allow fast, easy repair. 


) 


@ Top performance transmitter — 
125 watts RF power at continuous 
duty rating for optimum system 
coverage. 


@ Variable Power Output — Type-ac- 
cepted for variable power output 
from 60 to 125 watts, enabling the 
user to meet the ERP limitations set 
by the FCC in the 800 MHz spectrum. 


@ Advanced mechanical design—uni- 
fied circuit chassis, built-in RF ; 
shield and filtering on all stations ‘ 
and repeaters, reduced _ interca- 
bling, increased reliability. 


@ Permanently tuned broadband inter- 
mediate power amplifier—consistent 
performance over time and tem- f 
perature. 


Features @ Benefits 


Long Life Transmitter Tube—It is im- 
practical to use solid-state devices in 
the final amplifier due to high power 
output. Here, a heavy duty power am- 
plifier tube provides long, trouble-free 
performance. And life expectancy is 


increased even further by operation at 
less than rated capacity. In addition, 
regulated filament voltage prevents 
surges that could shorten tube life. 


SENSITRON Receiver — Provides 0.5 
uv sensitivity, 80 dB selectivity, and 75 
dB IM rejection. @ High sensitivity and 
selectivity combine to insure reception 
of weak signals even if your station is 
in a high RF density area. High IM re- 
jection significantly decreases prob- 
lems caused by intermodulation be- 
tween other RF sources. These features 
indicate high receiver performance. 
And improved receiver performance 
has the same effect towards increased 
range as does increasing the power 
output of the system transmitter. 


Continuous Duty Transmitter — 125 
watts of continuous RF power is avail- 
able. @ With this station, there is no 
performance degradation even with ex- 
cessive line voltage variation (+20%) 
and excessive temperature (+60°C). 


Power Supply—100% solid-state power 
supply provides reliable 120V ac, 60 Hz 
operation with line voltage variations 
up to +20%. @ The supply provides 
transient protection against line surges 
and against lightning up to 56 watt- 
seconds at 1,500 volts. The supply is 
fully regulated to ensure stable, con- 
sistent performance. 


Safety Interlocks — Protect personnel 
from inadvertent contact with high volt- 
age when the rear door or the power 
amplifier access panel is opened. The 
interlocks reset themselves automati- 
cally when the doors are closed. 


Installation/ Operation 


Flexibility @ Benefits 


Cabinet Versatility — Stations are avail- 
able in compact cabinets that are 
rugged yet attractive enough for any 
office environment. @ These vinyl-cov- 
ered cabinets will maintain their good 
appearance for years and are not sub- 
ject to scratching or chipping. The 
standard 60-inch indoor COMPA-STA- 
TION radio cabinet provides sufficient 
room to accommodate a second re- 
ceiver or a duplexer. For outdoor sta- 


tions, the outdoor upright cabinet is 
available. 


Remote Control—Either dc remote con- 
trol or tone remote control is available. 
@ Tone remote control permits station 
control over any voice frequency path, 
wire or carrier. There is no need for 
dc continuity. Tone control has greater 
versatility; there are more functions to 
choose from than with de control. Tone 
control has greater capability; as many 
as 11 different station functions can be 
controlled from a tone remote console. 
Conversion from dc to tone control is 
accomplished by simple change-out of 
plug-in modules, assuring against sta- 
tion obsolescence due to loss of dc 
continuity. 


Reliability and Ease of 
Service @ Benefits 


New UNI-CHASSIS Construction — Re- 
mote control functions, receiver cir- 
cuits, and all low level transmitter cir- 
cuits are combined on a unified circuit 
board “‘chassis.’’ @ This consolidation 
of these normally separated units re- 
duces intercabling and increases reli- 
ability. 


Factory Pre-Test—All stations are oper- 
ated in the factory under normal op- 
erating conditions prior to shipping. 
@ Factory pre-test weeds out most 
problems which might otherwise occur 
during initial operation. 


Maintenance Features @ Plug-in mod- 
ules speed up service and mainte- 
nance. Standard 19” rack mounting is 
used for all major chassis, allowing for 
easy removal and replacement for serv- 
ice or for relay rack mounting. Metering 
sockets and optional metering panel 
make servicing much easier. Service 
intercom is also optionally available for 
providing communications between the 
remote console and station. 


Options @ Benefits 

DIGITAL PRIVATE-LINE Coded Squelch 
—DIGITAL PRIVATE-LINE squelch is a 
totally new coded squelch system. It is 
completely solid state, using large 


Consolidating many normally-separated circuits 
onto this Uni-Chassis circuit board ‘‘chassis”’ re- 
duces intercabling while increasing serviceability. 


scale integrated circuitry. Coded 
squelch eliminates annoying co-chan- 
nel message reception. @ Your opera- 
tors will only hear those calls that have 
your individual system code. When a 
message is finished, your receivers will 
be muted until another unit in your sys- 
tem originates a message. Operator 
fatigue is thereby reduced and missed 
or misunderstood messages are mini- 
mized. The 80 new, unique system 
codes provided by DIGITAL PRIVATE- 
LINE squelch insure the effectiveness 
of your communications system for 
years to come. 


Two Frequency Operation—Tone or dc 
remote control stations are available 
with two-frequency transmit and re- 
ceive. Two-receiver models are also 
available. 


Duplex Operation @ RT repeaters are 
available that can transmit and receive 
simultaneously without degrading ra- 
dio performance. RF shield and filter 
kits are included. 


Time-Out Timer—The timer is adjust- 
able to 2, 1, 2, 4 or 8 minute intervals. 
It is provided as a standard feature with 
repeaters. @ Time-out timer prevents 
transmitter lock-up by automatically 
shutting off the transmitter after a pre- 
set interval. 


Voting Encoder @ Permits use of the 
receiver in a SPECTRA-TAC satellite 
receiver voting system. 


( 
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Other Options Available 


PRIVATE-LINE Squelch Singletone Decoder 
Transmit Switch Four-Wire Audio 
Mute 2nd Receiver QUIK-CALL II Mobile Paging 
Control Point Intercom (with speaker) Repeater set-up and knock-down 
Remote Squelch Control Wild Card 
Remote Control Paging/PL Transmit On-Off Metering/Intercom 


Station 

Indoor cabinet 

22”W x 60”H x 19%4”D 
(559 x 1524 x 489 mm) 
Shipping Wt. 300 Ibs. 
(136 kg) 


Remote Control 
Station 

Optional Indoor 
Cabinet 

22! x 46H x 20D 


(559 x 1169 x 508 mm) 
Shipping Wt. 290 Ibs. 
(132 kg) 


Outdoor upright 
model also 
available 


Station shown with optional metering/intercom kit. 


MICOR Base Stations and Repeaters (806-866 MHz) 


Performance Specifications 


General 
Models: C75RCB Series 
No. of Frequencies: Single and two-frequency stations (DC or tone remote control) 
Squelch Options: — Carrier Squelch, ‘‘Private-Line’’ coded squelch or “Digital Private-Line’’ coded squelch. 
AC Power Input: —_120V, 60 Hz, single phase (3-lead grounding-type cable supplied). 

AC Current: Standby—2.6A at 121V, 60 Hz 

Transmit—7.6A at 121V, 60 Hz 

Metering: 2 panel-mounted meters provide indication of power amplifier voltage & current essential for tuning and check- 


ing. Optional internal-mounted meter used to measure receiver and exciter circuits 


checking. 


essential for tuning and 
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Support Services 


NATIONAL 


MOTOROLA 
CS) COMMUNICATIONS 


SERVICE 


Transmitter 


Frequency: 


851-866 MHz 


RF Power Output: 


60 to 125 watts, variable 


Output Impedance: 


50 ohms 


Final RF Amplifier: 


3CX400U7 Type Tube 


Frequency 
Stability: 


+.0001% from —30°C to 
+60°C ambient (25°C Ref.) 


Modulation: 


15F2, 16F3 & 16F9: +5 kHz 
for 100% @ 1000 Hz. 


Receiver 


Frequency: 
Channel Spacing: 
EIA Modulation 


806-821 MHz 
25 kHz 


Audio Sensitivity 
Local Control: 


Remote Telephone 
Line: 


Antenna 
Connectors: 

Base Station: 
Repeater Station: 


0.12V +3 dB for 60% max. 
deviation @ 1000 Hz 


—20 dBm max. for 60% 
max. deviation @ 1000 Hz 


Type HN Be 
Xmtr—Type “N” 
Rcevr—Type “BNC” 


Conducted 
Spurious & 
Harmonic 
Emissions: —85 dB 
FM Noise: 55 dB below 60% system 


Audio Response: 


deviation @ 1000 Hz 


+1, —3 dB from 6 dB/ 
octave pre-emphasis 
300-3000 Hz reference 
to 1000 Hz. 


Audio Distortion: 


Less than 2% @ 1000 Hz; 
60% system deviation 


FCC Designation: 


Wherever Motorola sells, our product 
is backed by service. In the U.S., we 
have 900 authorized or company- 
owned centers. In addition, our 


products are serviced throughout 
the world by a wide network of 
company or authorized independent 
distributor service organizations. 


CC5011 
Licensable under FCC 


‘rules Part 90 for 15F2, 


16F3 and 16F9 
emissions. 


Acceptance: +8 kHz minimum 
Selectivity— 
EIA SINAD: — 80 dB 
Frequency 
Stabillty: + .0002% from —30°C 
to +60°C ambient 
(+25°C ref.) 
Sensitivity— 
20 dB quieting: Less than0.5uV 
EIA SINAD: Less than 0.35 uV 
Intermodulation— 
EIA SINAD: —75dB 
Spurious & Image 
Rejection: 100dB 
Squelch 
Sensitivity— 


Carrier Squelch 
(adjustable): 
“Private-Line”’ 
Squelch (fixed): 


“Digital Private- 
Line” Squelch 
(fixed): 


Audio 
Characteristics— 
Remote Control 
Models: 


RF Input 
Impedance: 
FCC Revr. Cert. 
Number: 


(AA) MOTOROLA 


Communications and Electronics Inc. 


A subsidiary of Motorola, Inc. 
1301 East Algonquin Road, Schaumburg, Illinois 60196 
Telephone (312) 397-1000 


6 dB Quieting (.25 “V) or 
less at threshold 


6 dB Quieting (.25 uV) 
or less 


8 dB Quieting (.28 “V) 
or less 


Telephone Line: 

Output: +18 dBm at 

600 ohms 

Response: +1, —3 dB 
Distortion: 3% at 1000 Hz 
Hum & Noise: —55 dB 


For Local Speaker: 
Output Available: 5 watts 
at 8 ohms 

Response: +2, —8 dB 
Distortion: 5% at 1000 Hz 
Hum & Noise: —50 dB 


Nominal 50 ohms 


RC0135 


Specifications subject to change without notice. 


®, Motorola, Compa-Station, Sensitron, Private-Line, 
Digital Private-Line, Spectra-TAC, Quik-Call Il, andR3-2.1-56A 
MICOR are trademarks of Motorola Inc. M Printed in 

U.S.A. (8101) Merit Hi © 1981 Motorola Inc. 


R3-2.1-56B 


- R3 AA 66A 


(AA) MOTOROLA SUNTOR <4 


800 MHz Conventional Dispatch 


FM Two-Way Radio : 


806-870 MHz 
35 watts 


TRAC-MODE Microprocessor Control with Mode-Select Operation. 

19 MHz Frequency Separation. Transmit and Receive on any combination of 
800 MHz conventional dispatch frequencies. 

Optional Repeater Talk-Around. 

Only 3 Field Adjustments For Simplified Maintenance. 

Environmentally Protected: 

—MIL STD 810C Shock, Vibration, Rain, Dust and Salt Fog 

—U.S. Forest Service Vibration 

—Twice EIA Shock Amplitude 

—Temperature Range — 40°C to + 70°C 

“SYSTEMS RADIO” model for sophisticated multiple mode applications. 
“COMMERCIAL RADIO” model for 1 and 2 frequency operation. 


SYNTOR SYA 800 MHz FM Two-Way Radio 
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Feature Description Benefits 

TRAC MODE The TRAC MODE microprocessor system The TRAC MODE microprocessor system 
Microprocessor Control controls major radio functions. Using a gives you flexibility never before available 
System firmware program, the microprocessor in a single radio unit. To add or change 


“reads” specific information from a single 

plug-in Memory Module. Information pro- 

grammed into the memory for customers 

individual radio functions includes: 

e Transmit and Receive Frequencies 

e PRIVATE-LINE and DIGITAL PRIVATE- 
LINE squelch codes 

e CHANNEL SCAN monitoring frequen- 
cies and priorities 

e Time-out-timing 

e “AND” or standard squelch. 


Mode Select Operation Mode Select operation is a major feature 
of the TRAC MODE system. A ‘‘mode’”’ is 
the list of characteristics or functions 
performed on a channel. With Mode Select 
options, popular auxiliary functions can 
be ‘‘slaved’’ to the control head selector 
switch. Separate controls and control 
heads are eliminated. Mode Select 
enables you to simultaneously select: 

e Transmit and receive frequency 

e PRIVATE-LINE operation on some 
channels, DIGITAL PRIVATE-LINE or 
carrier squelch on others. 

e “Slaved” multiple PRIVATE-LINE or 
DIGITAL PRIVATE-LINE squelch se- 
lect—transmit or receive. For the first 
time, you can mix all three in a single 
radio. 

e PRIVATE-LINE squelch disable 
(DIGITAL PRIVATE-LINE too)! 

e CHANNEL SCAN monitoring, including 
which channels are to be scanned and 
with what priority. 

e Time-out-timer duration. 


functions, you replace only the Memory 
Module, not the entire radio. You can use 
the same radio, with different Memory 
Modules, for a variety of fleets or sub- 
fleets. Your spare radio inventory can 

be greatly reduced, since all radios are 
interchangeable. SYNTOR X radio saves 
you time, money and space by doing the 
job that would formerly require a larger, 
more complicated radio. 


Mode Select simplifies radio operation. 
It’s like ‘“‘one button tuning’’ on a color 
TV. The radio operator has only one 
switch to control, making operation 
quicker and less confusing. This virtually 
eliminates the chance of putting the radio 
into an invalid operating mode, a possibil- 
ity with other control heads. As a result, 
there is less chance of missed messages. 
With less time wasted, dispatcher, mobile 
operator, and serviceman all benefit. 
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Broad-Band Operation The SYNTOR X radio will transmit and 
receive on any combination of authorized 
frequencies in the entire 800 MHz 
conventional dispatch band. With no de- 


gradation of specs. 


One radio can operate in different systems 
on widely separated frequencies. Fre- 
quencies can be added or changed with- 
out retuning or realignment. 


5 eee 


Synthesized The synthesizer generates all RF frequen- 
cies electronically, eliminating the need 
for individual channel elements. The 
SYNTOR X synthesizer also has a built-in 
‘Fast Lok’’ feature to handle priority 
CHANNEL SCAN monitoring options and 


data applications that need fast fre- 


Multiple Frequency operation is more 
ecomomical. Changing or adding fre- 
quencies is greatly simplified. 

With SYNTOR X radio, the bulk and 
expense of crystals or channel elements 
is eliminated, both in the radio and in the 
spare parts inventory. 


quency switching. 4 


Description Benefits 


Pushbutton operation in SYSTEMSeS For those who prefer manual CHANNEL 
module. Radio operator manually selects SCAN monitoring. Priority channels are 
from one to eight non-priority channels. automatically selected by the Mode 


Select switch. 


Programmed into the radio to automati- Prevents lock-up of a repeater or tie-up of 


cally turn the transmitter off and provide a channel by prolonged keying of the ) 
an alert tone when transmission exceeds transmitter. Each mode can have a differ- 
a preset time. Timing can be pro- ent time-out period to accommodate | 
grammed for either a fixed 60 seconds. specific system requirements. p 


or selectable by mode in 15 second steps 
up to 7 minutes and 45 seconds. 


Programmed into the radio as an alter- Provides the pricacy and fading protec- 


native to coded squelch controlled ‘‘on- tion of coded squelch, yet allows oper- 

hook’’ opening. The proper RF carrier ators to select the signal quality required 

level and coded squelch are required to to unmute the receiver while ‘‘on-hook’’ 

unmute. Muted only when the proper by using squelch setting. Can be used to 

code disappears. eliminate messages from distant co-users 
having the same frequency and squelch 
code. 


PA Modules 


Harmonic 
Filter 


Directional 
Coupler 


Module 
PA 
Metering 


Doubler/ 
1st Mixer Buffer Amp 
Module Module 


Metering Metering 


Three Field 
Adjustments 


Top View ere Bottom View 


SYNTOR SYA 800 MHz FM Two-Way Radio 
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Feature 


Description 


Benefits 


TRAC MODE 
Microprocessor Control 
System 


The TRAC MODE microprocessor system 

controls major radio functions. Using a 

firmware program, the microprocessor 

“‘reads"’ specific information from a single 

plug-in Memory Module. Information pro- 

grammed into the memory for customers 

individual radio functions includes: 

e Transmit and Receive Frequencies 

e@ PRIVATE-LINE and DIGITAL PRIVATE- 
LINE squelch codes 

e CHANNEL SCAN monitoring frequen- 
cies and priorities 

e Time-out-timing 

e “AND” or standard squelch. 


The TRAC MODE microprocessor system 
gives you flexibility never before available 
in a single radio unit. To add or change 
functions, you replace only the Memory 
Module, not the entire radio. You can use 
the same radio, with different Memory 
Modules, for a variety of fleets or sub- 
fleets. Your spare radio inventory can 

be greatly reduced, since all radios are 
interchangeable. SYNTOR X radio saves 
you time, money and space by doing the 
job that would formerly require a larger, 
more complicated radio. 
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Mode Select Operation 


Mode Select operation is a major feature 
of the TRAC MODE system. A ‘‘mode’”’ is 
the list of characteristics or functions 
performed on a channel. With Mode Select 
options, popular auxiliary functions can 
be ‘‘slaved’’ to the control head selector 
switch. Separate controls and control 
heads are eliminated. Mode Select 
enables you to simultaneously select: 

e Transmit and receive frequency 

e PRIVATE-LINE operation on some 
channels, DIGITAL PRIVATE-LINE or 
carrier squelch on others. 

e “Slaved”’ multiple PRIVATE-LINE or 
DIGITAL PRIVATE-LINE squelch se- 
lect—transmit or receive. For the first 
time, you can mix all three in a single 
radio. 

e PRIVATE-LINE squelch disable 
(DIGITAL PRIVATE-LINE too)! 

e CHANNEL SCAN monitoring, including 
which channels are to be scanned and 
with what priority. 

e Time-out-timer duration. 


Mode Select simplifies radio operation. 
It’s like “‘one button tuning’ on a color 
TV. The radio operator has only one 
switch to control, making operation 
quicker and less confusing. This virtually 
eliminates the chance of putting the radio 
into an invalid operating mode, a possibil- 
ity with other control heads. As a result, 
there is less chance of missed messages. 
With less time wasted, dispatcher, mobile 
operator, and serviceman all benefit. 
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Broad-Band Operation 


The SYNTOR X radio will transmit and 
receive on any combination of authorized 
frequencies in the entire 800 MHz 
conventional dispatch band. With no de- 
gradation of specs. 


One radio can operate in different systems 
on widely separated frequencies. Fre- 
quencies can be added or changed with- 
out retuning or realignment. 
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Synthesized 


The synthesizer generates all RF frequen- 
cies electronically, eliminating the need 
for individual channel elements. The 
SYNTOR X synthesizer also has a built-in 
‘Fast Lok’’ feature to handle priority 
CHANNEL SCAN monitoring options and 
data applications that need fast fre- 


Multiole Frequency operation is more 
ecomomical. Changing or adding fre- 
quencies is greatly simplified. 

With SYNTOR X radio, the bulk and 
expense of crystals or channel elements 
is eliminated, both in the radio and in the 
spare parts inventory. 


quency switching. 


SYNTOR SYA 800 MHz FM Two-Way Radio 


Feature 
TRAC MODE 


Microprocessor Control 
System 


Description 


Benefits Feature 


The TRAC MODE microprocessor system 

controls major radio functions. Using a 

firmware program, the microprocessor 

“reads"’ specific information from a single 

plug-in Memory Module. Information pro- 

grammed into the memory for customers 

individual radio functions includes: 

e Transmit and Receive Frequencies 

e PRIVATE-LINE and DIGITAL PRIVATE- 
LINE squelch codes 

e@ CHANNEL SCAN monitoring frequen- 
cies and priorities 

e Time-out-timing 

e “AND” or standard squelch. 


The TRAC MODE microprocessor system 
gives you flexibility never before available 
in a single radio unit. To add or change 
functions, you replace only the Memory 
Module, not the entire radio. You can use 
the same radio, with different Memory 


PRIVATE-LINE and 
DIGITAL PRIVATE-LINE 
Coded Squelch 


- Modules, for a variety of fleets or sub- 


fleets. Your spare radio inventory can 
be greatly reduced, since all radios are 
interchangeable. SYNTOR X radio saves 
you time, money and space by doing the 
job that would formerly require a larger, 


: ) Positive/Negative Ground 
more complicated radio. 


Mode Select Operation 


Mode Select operation is a major feature 
of the TRAC MODE system. A ‘‘mode”’ is 
the list of characteristics or functions 
performed on a channel. With Mode Select 
options, popular auxiliary functions can 
be ‘‘slaved’’ to the control head selector 
switch. Separate controls and control 
heads are eliminated. Mode Select 
enables you to simultaneously select: 

e Transmit and receive frequency 

e@ PRIVATE-LINE operation on some 
channels, DIGITAL PRIVATE-LINE or 
carrier squelch on others. 

e ‘“Slaved’’ multiple PRIVATE-LINE or 
DIGITAL PRIVATE-LINE squelch se-_ 
lect—transmit or receive. For the first 
time, you can mix all three in a single 
radio. 

e@ PRIVATE-LINE squelch disable 
(DIGITAL PRIVATE-LINE too)! 

e CHANNEL SCAN monitoring, including 
which channels are to be scanned and 
with what priority. 

e@ Time-out-timer duration. 


Mode Select simplifies radio operation. 
It’s like “tone button tuning’ on a color 


Description 


All PRIVATE-LINE and DIGITAL PRIVATE- 


LINE squelch codes are programmed into 
the Memory Module, making both types 
of coded squelch and carrier squelch 
available in the same radio. Transmit 
codes may differ from receive codes 
without restriction. All standard CTCSS 
and Digital codes are available. Codes 
may be changed by simply plugging in a 
different Memory Module. 


Benefits 


All the traditional benefits of coded 
squelch are now available in a single 
radio package. SYNTOR X radio can 
operate into different systems having 
different frequencies and different 
squelch codes—single, multiple 

or mixed. Large inventories of reeds or 
code generation devices are also 
eliminated. 


The SYNTOR X radio unit will operate in 
either positive or negative ground 
vehicles. The correct polarity cable kit is 
required in the vehicle. 


Provides complete fleet interchangeabil- 
ity, regardless of vehicle polarity. The 
possibility of damage from incorrect in- 
stallation is reduced. Separate converter 
kits are eliminated. 


TV. The radio operator has only one 
switch to control, making operation 
quicker and less confusing. This virtually 
eliminates the chance of putting the radio 
into an invalid operating mode, a possibil- 
ity with other control heads. As a result, 
there is less chance of missed messages. 
With less time wasted, dispatcher, mobile 


operator, and serviceman all benefit. 


Simplified Maintenance 


Environmentally Protected 


Broad-Band Operation 


The SYNTOR X radio will transmit and 
receive on any combination of authorized 
frequencies in the entire 800 MHz 
conventional dispatch band. With no de- 
gradation of specs. 


Meets MIL STD 810C 
(March 1975) 


One radio can operate in different systems 
on widely separated frequencies. Fre- 
quencies can be added or changed with- 
out retuning or realignment. 


Synthesized 


The synthesizer generates all RF frequen- 
cies electronically, eliminating the need 
for individual channel elements. The 
SYNTOR X synthesizer also has a built-in 
“Fast Lok” feature to handle priority 
CHANNEL SCAN monitoring options and 
data applications that need fast fre- 
quency switching. 


Multiple Frequency operation is more 
ecomomical. Changing or adding fre- 
quencies is greatly simplified. 

With SYNTOR X radio, the bulk and 
expense of crystals or channel elements 
is eliminated, both in the radio and in the 
spare parts inventory. 


Temperature 


The radio's electronics are divided into 
only five major subassemblies with “plug 
together’’ printed circuit boards. Standard 
Motorola centralized metering and only 3 
field adjustments helps simplify servic- 
ing or replacing parts. 


All five major subassemblies can be re- 
moved and replaced easily. The TRAC 
MODE microprocessor can be electoni- 
cally "’removed"' by a simple procedure 
to isolate adjacent circuits for analysis. 
This means added speed and flexibility in 
maintenance and repair operations. 


The SYNTOR X radio unit meets MIL- 
STD 810C for shock, vibration, rain, salt 
and sand dust atmospheres—all tougher 
standards than EIA. The SYNTOR X radio 
unit also meets U.S. Forest Service 
vibration standards and achieves twice 
the EIA shock amplitude specification. It 
features a heavy duty, one-piece cast 
aluminum housing and cover and a solid 
steel mounting tray for added reliability in 
the rugged mobile environment. 


Some radio applications and operating 
regions are extra heavy duty in 
nature—with constant vibration like ce- 
ment mixer trucks or oil drilling platforms, 
dusty desert ranching, salty seacoast fog. 
or off-road shock. In these environments, 
SYNTOR X radio provides an extra 
margin of toughness. This radio meets 
both tradional EIA standards, as well as 
MIL-STD 810C tests, for added reliability. 
To pass MIL-STD 810C, the radio is sub- 
jected to: 


The SYNTOR X operating temperature 
range is —40°C to + 70°C. 


When mounted in places like police car 
trunks, radios can be exposed to wet 
boots, towing chains, shovels, etc. With 
SYNTOR X radio, the size, cost and extra 
installation of a separate weatherproof 
box for protection is eliminated. Even out 
of its mounting tray, the unit is still 
weatherproof. 


Rain test. Two inches or more an hour 
with a 40 mph wind for two hours. 
Sand dust test. 28 hours with wind- 
driven fine sand dust. 

Salt test. 48 hours in corrosive salt fog 
over a wide range of temperature and 
humidity. 

Shock test. While mounted, passes two 
60 g shocks—on all 6 sides. 


Vibration test. Passes vibration frequen- 


cies from 5 to 500 Hz with up to twice 
the movement of the EIA vibration 
test—for a period of 9 hours.. 


Performs to specification over severe 
temperature extremes. 


Feature 


Repeater Talk-Around 


Description 


Talk-Around operation can be selected 
either by the Mode-Select switch or by a 
separate pushbutton 


Multiple PRIVATE-LINE and 
DIGITAL PRIVATE-LINE 
Coded Squelch 


Generated by the microprocessor and 
programmed into the Memory Module 
squelch codes are activated by the 

Mode Select switch as desired. Also 
available in operator select Systems 90¢S 
accessory versions (‘'VBJ"’ model only) 


Benefits 


Provides direct mobile-mobile and mobile- 
portable communications 


For repeater access, selective call and 
other systems uses. One radio can oper- 
ate into both PRIVATE-LINE and DIGITAL 
PRIVATE-LINE coded squelch systems 


Mode Select CHANNEL 
SCAN Monitoring 


Scan list, scan ‘‘on/off'’ and scan prior- 

ities are all programmed into the Memory 

Module and activated by the Mode Select 

switch 

e Scan Display—Available as a separate 
SYSTEMS 90S housing module or in- 
tegral to the pushbutton contro! head 
The scan indicator lights display which 
channel is being heard on the speaker 
One and two priorities are available 

e Internal Scan—Two different channels 
or two channels plus a priority channel 
can be scanned for each position of the 
Mode Select switch. No visual indication 
of received channel 


CHANNEL SCAN monitoring operation is 


greatly simplified. The radio operator 
does not have to operate any controls ex- 
cept the Mode Select switch. Channels to 
be scanned and with what priority are al- 
ready programmed into the radio. Scan 
display shows which channel the scan is 
locked to 


CHANNEL SCAN monitoring with display 
and Internal Scan with priority, lock to the 
presence of RF carrier and immediately 
unmute the speaker. Internal Scan 
without priority locks to the presence of 
RF carrier and unmutes the speaker if the 
proper squelch code is also present 

“VCJ" model available with Internal Scan 
without priority only 


DISPLAY LIGHTS 


e Scan “ON”—shows chan- 
nel being received 

e Scan “OFF’—shows 
selected mode 


MODE-SELECT SWITCHES 
Provides Push Button Select of up to eight 


transmit and receive frequencies. Can also 


activate for each mode: 


e Squelch codes 
e Time-out time 


Scan “ON/OFF” 
Scan List 


e 
e 

e “AND” orstandard e Priority frequency 
e 


squelch Priority 2 freque 


operate as repeater pairs 


REPEATER TALK-AROUND 


“REPEAT” Activated—All modes 


e “DIRECT” Activated—Transmit fre- 
quency becomes the same as the 
ncy receive frequency for Talk-Around. 


“CHANNEL SCAN” 
MONITORING PRIORITY LIGHT 
e Priority—steady illumination 
e Priority 2—flashing illumination 


MANUAL SCAN “ON/OFF” 


e Scan “ON/OFF” by-Mode 
is also programmed into 
the radio. 


5 Mode Control Head with integral “Channel Scan” monitoring display 


SYMTOR SYA 800 MHz FM Two-Way Radio 


Performance Specifications 


General 


Number of Modes: 


Frequency pairs are limited to five for any one licensee per FCC Rules and Regulations. One, Two, Five and Eight Mode con- 


figurations are available to accommodate Mode-Select repeater talk-around and multiple repeater selection. 


Squelch Options: 


and multiple coded squelch are optional. 


“Private Line’’and ‘Digital Private-Line’’ coded squelch are standard and available within the same radio unit. Carrier squelch 


Primary Power: 


cable kit permits operation with positive gound vehicles. 


+ 12V de using a DC isolated floating ground system. Radio supplied for operation with negative ground vehicles. Optional 


Radio Unit Dimensions: 


2.00 Hexed io Wx 16:07 (63: Simmix 292imimx 406mm): 


Radio Unit Weight: 


Approximately 22.5 Lbs. (10.2 kg). Shipping weight approximately 37.5 Lbs. (17 kg). 


Metering: 


and adjustments. 


A single scale 0-50 microampere meter or Motorola portable test set can be used to measure all circuits essential to checking 


Output Impedance: 


50 ohms 


Imput Impedance: 


Maximum Minimum Maximum Battery Drain (inc. std. accessories) 
Model Number Frequency RF Power Standby Receive at Rated Transmit 
(Series) of Modes MHz Output @ 13.8v Audio @ 13.8v @ Rated Power 
T45VBJ Eight TX: 806-825 
(851-870 optional) 35W 0.9A 3.3A 13A 
T45VCJ RX: 851-870 
Transmitter Receiver 


50 ohms 


Spurious 
and Harmonic 
Emissions: 


More than 85 dB below carrier (for EIA spec., RS152B) 


Frequency Stability: 


+ .0002% of assigned center frequency from 
— 40°C to + 70°C ambient (+ 25°C reference) 


Maximum 
Frequency 
Separation: 19 MHz within each of two groupings without degradation 
Modulation: 15F2 & 16F3, +5 kHz for 100% @ 1000 Hz 
| Audio Sensitivity: 0.080V +3 dB for 60% maximum deviation @ 1000 Hz 
FM Hum and Noise RS152B Companion Revr 
EIA Method: Response Response 
—50 dB — 60 dB 
Audio Response: +1, —3 dB of 6 dB/octave pre-emphasis characteristic 
from 300 to 3000 Hz 
Audio Distortion: Less than 2% @ 1000 Hz, 60% maximum deviation 
FCC Designation: CC5023—Licensable under FCC rules Part 90 for 15F2, 


16F3 and 16F9 emission 


Control Head 


Type: Rotary Pushbutton 
Dimensions: GRY Wxee” Hx 334% Dp 6% Wx 2%" Hx 5%" D 
excluding mounting (175mm x 514mm x 95mm) (175mm x 57mm x 146mm) 
bracket 
Weight: 1 Ib. (453g) 1.5 Ib. (680g) 
Current Drain: 150 ma 150 ma (2 mode) 


350 ma (5 mode) 
500 ma (8 mode) 


Speaker 


Dimensions: 


(excluding 5" x 5" x 2%" (127 mm x 63 mm) 
mounting bracket) 
Weight: 1.5 Ibs. (680g) 


NATIONAL 


vy MOTOROLA 


Communications 


SERVICE 


Support Services 


Wherever Motorola sells, our product 
is backed by service. In the U.S., we 
have 900 authorized or company- 
owned centers. In addition, our 
products are serviced throughout 
the world by a wide network of 
company or authorized independent 
distributor service organizations. 


EIA Modulation 
Acceptance: 


+7.0 KHz minimum 


Frequency Stablity: 


+ .0002% of assigned center frequency from — 40°C to 
+70°C ambient (+ 25° reference) 


Maximum 
Frequency 
Separation: 19 MHz without degradation 
Sensitivity: 
20 dB Quieting 0.35 wV 
EIA SINAD 0.25 nV 
Selectivity +25 kHz: 80 dB 
EIA SINAD +100 kHz: 90 dB 
Intermodulation 
EIA SINAD 80 dB 
Spurious & Image 
Rejection: 100 dB 
Squelch Sensitivity: 6 dBQ; 0.17 nV 


Carrier Squelch: Threshold setting 
Coded Squelch: Fixed 
“AND” option: Threshold setting 


Audio Output: 


15 watts @ less than 3% distortion into an 8 ohm load 


FCC Designation: 


RC0246 


MOTOROLA 


Communications and Electronics Inc. 


A subsidiary of Motorola. Inc. 
1301 E. Algonquin Road, Schaumburg, Illinois 60196 
Telephone (312) 397-1000 


Specifications subject to change without notice. 

®, MOTOROLA, PRIVATE-LINE, DIGITAL PRIVATE-LINE, 
SYNTOR X, Touch Code, Quik Call, Systems 90, and 
CHANNEL-SCAN are trademarks of Motorola Inc. @ 

© Copyright 1980 by Motorola Inc. MM Printed in U.S.A. 
(8102) Merit. 
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(AA) MOTOROLA 800 MHz MX 300 Series 
HANDIE-TALKIE 


Two-way FM Portable Radio 
1.5 Watts Power 


806-815 MHz (Transmitter) 
851-860 MHz (Receiver) 


SS 
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SS 
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SWYNTOR SYA 800 MHz FM Two-Way Radio 


(AA) MOTOROLA 


Performance Specifications 
General 


800 MHz Conventional Dispatch 


FM Two-Way Radio 


Feature 


Description Benefits Number of Modes: — Frequency pairs are limited to five for any one licensee per FCC Rules and Regulations. One, Two, Five and Eight Mode con- 
vis figurations are available to accommodate Mode-Select repeater talk-around and multiple repeater selection 806-870 MHz 
. S ; = Squelch Options: —‘‘Private Line’'and ‘'Digital Private-Line’’ coded squelch are standard and available within the same radio unit. Carrier squelch 

Operator Select CHANNEL Pushbutton operation in SYSTEMSeS For those who prefer manual CHANNEL and multiple coded squelch are optional 35 watts 
SCAN Monitoring module. Radio operator manually selects SCAN monitoring. Priority channels are Primary Power: = + 12V de using a DC isolated floating ground system. Radio supplied for operation with negative ground vehicles. Optional 

from one to eight non-priority channels. automatically selected by the Mode cable kit permits operation with positive gound vehicles 

Select switch. Radio Unit Dimensions: — 2.5" H x 11.5" W x 16.0" L (63.5 mm x 292 mm x 406 mm) 
Radio Unit Weight: — Approximately 22.5 Lbs. (10.2 kg). Shipping weight approximately 37.5 Lbs. (17 kg) 

: Time-out-Timer Programmed into the radio to automati- Prevents lock-up of a repeater or tie-up of Metering: A single scale 0-50 microampere meter or Motorola portable test set can be used to measure all circuits essential to checking 
Cally turn the transmitter off and provide a channel by prolonged keying of the and adjustments | 
an alert tone when transmission exceeds transmitter. Each mode can have a differ- 

a preset time. Timing can be pro- ent time-out period to accommodate Maxi Mini = Drain” ; 

grammed for either a fixed 60 seconds. specific system requirements. Model Nua bard E Belen Maximum Battery an fine: std: accessories) = 

or selectable by mode in 15 s poet C requency ower Standby Receive at Rated Transmit 

y CO eps (Series) of Modes MHz Output @ 13.8v Audio @ 13.8v @ Rated Power 

up to 7 minutes and 45 seconds. T45VBJ Eight | TX: 806-825 
- ~~ (851-870 optional) 35W 0.9A 3.3A 13A 
“AND” Opening Squelch Programmed into the radio as an alter- Provides the pricacy and fading protec- ee) we | RUSE HT 

native to coded squelch controlled ‘‘on- tion of coded squelch, yet allows oper- . . 

7 : a 4 5 nsmi r 

hook"’ opening. The proper RF carrier ators to select the signal quality required Transmitter Recelve 

level and coded squelch are required to to unmute the receiver while ‘‘on-hook’’ Output Impedance: 50 ohms Imput Impedance: 50 ohms 

unmute. Muted only when the proper by using squelch setting. Can be used to : near. ep mension of | 

: . an armonic cceptance: + kHz minimum 
code disappears. eliminate messages from distant Co-USers Emissions: More than 85 dB below carrier (for EIA spec., RS152B) 


having the same frequency and squelch Brecuency Siebiity: 


+ .0002% of assigned center frequency from —40°C to 


Frequency Stability: +70°C ambient (+ 25° reference) 


+ .0002% of assigned center frequency from 


code. —40°C to + 70°C ambient (+ 25°C reference) Maximum 
i Maximum Frequency * 
Frequency Separation: 19 MHz without degradation @ mocrorcia 
ry Separation: 19 MHz within each of two groupings without degradation Sensitivity: - 
Modulation: 15F2 & 16F3, +5 kHz for 100% @ 1000 Hz 20 dB Quieting 0.35 nV 
: Audio Sensitivity: 0.080 +3 dB for 60% deviat 1000 H EAS INAD IRC OFY 
PA Modules udio Sensitivity: ee or 60% maximum deviation @ Z Sean aaa 
FM Hum and Noise RS152B Companion Revr Pa SINAL. See aan 
EIA Method: Response Response = z 
—50 dB —60 dB Intermodulation 
Audio Response: +1, —3 dB of 6 dB/octave pre-emphasis characteristic EIA SINAD 80 dB 
from 300 to 3000 Hz Spurious & Image 
Audio Distortion: Less than 2% @ 1000 Hz, 60% maximum deviation L Rejection: 100 dB 
FCC Designation: CC5023—Licensable under FCC rules Part 90 for 15F2, Squelch Sensitivity: SIdBQ; O.17/AV 


Harmonic 


16F3 and 16F9 emission 


Carrier Squelch: Threshold setting 
Coded Squelch: Fixed 


Filter "AND" option: Threshold setting 
Control Head Audio Output: 15 watts @ less than 3% distortion into an 8 ohm load 
irectional : 
enna TipSuRARSEaH PRnoaion FCC Designation:  RC0246 
Dimensions: 6%" Wx 2" Hx 3%" D 6h" Wx 2%" Hx 5%" D 
excluding mounting (175mm x 51mm x 95mm) (175mm x 57mm x 146mm) 
vco bracket 
Module Weight: 1 Ib. (453g) 1.5 Ib. (680g) 
PA Current Drain: 150 ma 150 ma (2 mode) 
Metering 350 ma (5 mode) 
500 ma (8 mode) 
Speaker 
Doubler/ 7 , =| 
i mensions: 
eae teeta: (excluding 5" x 5” x 2%” (127 mm x 63 mm) 
ule . . ' 
mounting aed a rae e TRAC-MODE Microprocessor Control with Mode-Select Operation. 
eight: 9 ( A ) MOTOROLA e 19 MHz Frequency Separation. Transmit and Receive on any combination of 
ey iat : 800 MHz conventional dispatch frequencies. 
Meterin Communications and Electronics Inc. 
Metering 9 


A subsidiary of Motorola. Inc. 


e Optional Repeater Talk-Around. 


Support Services 


Wherever Motorola sells, our product 
is backed by service. In the U.S., we 
have 900 authorized or company- 
owned centers. In addition, our 
products are serviced throughout 
the world by a wide network of 
company or authorized independent 
distributor service organizations. 


1301 E. Algonquin Road, Schaumburg, Illinois 60196 e Only 3 Field Adjustments For Simplified Maintenance. 
Telephone (312) 397-1000 e Environmentally Protected: 
—MIL STD 810C Shock, Vibration, Rain, Dust and Salt Fog 
—U.S. Forest Service Vibration 
—Twice EIA Shock Amplitude 
CJ & —Temperature Range — 40°C to +70°C 
e “SYSTEMS RADIO” model for sophisticated multiple mode applications. 


e “COMMERCIAL RADIO” model for 1 and 2 frequency operation. 


NATIONAL 


(M) mororoLa 


— Communications 


Memory 
Module 


Specifications subject to change without notice. 

®, MOTOROLA, PRIVATE-LINE, DIGITAL PRIVATE-LINE, 
SYNTOR X, Touch Code, Quik Call, Systems 90, and 
CHANNEL-SCAN are trademarks of Motorola Inc. 

© Copyright 1980 by Motorola Inc. MM Printed in U.S.A. 
(8102) Merit. 
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800 MHz MX 300 Series 
HANDIE-TALKIE 


Two-way FM Portable Radio 
1.5 Watts Power 


806-815 MHz (Transmitter) 
851-860 MHz (Receiver) 


Se eee 
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800 MHz MX 300 Series HANDIE-TALKIE Radio 


MOTOROLA’s MX300 Series 800 MHz portable radio offers 
new dimensions in portable communications. For the first 
time, at 800 MHz, you can communicate with a hand-held 
portable radio. The proven design performance of the 
MX300 series radios was used as a basis for this new 
radio. New and advanced technologies have been added, 
resulting in a portable radio that meets any 800 MHz con- 
ventional system communication need. A unique antenna 
design gives the portable radio greater antenna efficiency 
than conventional portable antennas. Tuning adjustments 
are minimal—only four are required to align the entire 
radio. All switching is done electronically. Performance 
specifications are outstanding, and up to five frequencies 
are available. Repeater Talkaround is a standard option, 
giving you optimum communications flexibility. 


Plug-in Hybrid ] 
Modules ae 


Magnetic Cartridge 
Microphone 


@ 1.5 watt RF output ® Transmit light/battery 

@ Five channel capability Status indicator 

@® Wide space transmit @ Externally accessible fuse 
and receive ® Speaker and antenna jacks 

@ Advanced antenna design ® Quick release batteries in Battery 

® Repeater talkaround four sizes foci biaien 
capability @ Universal and CONVERTA- 

@ FM approved COM capability : 

@ Plug-in hybrid modules @® Wide range of options Externally 


and channel elements 
@ Weather sealed P-T-T 
switch 


e Electronic Switching 


e Minimum Adjustments 


e Advanced Antenna 
Design 


e Repeater Talkaround 
(Option) 


e Wide Space Transmit 
and Receive 


and accessories 


Accessible 
Fuse 


FEATURES 


Switching of DC and RF for transmit 
and receive functions is done by solid 
state electronic modules. 


Only one adjustment (frequency) is re- 
quired to align the entire receiver. 
Three adjustments (I.D.C., frequency 
and power) completely align the entire 
transmitter. 


Maximum power output is achieved, 
improving coverage. In addition, 
receiver performance is improved pro- 
viding more effective and dependable 
communications. 


The first 800 MHz portable to offer 
talkaround capability for those who 
meet FCC requirements.* Any channel 
can be switched to this talkaround 
feature. The multi-frequency models 
with this option use internal squelch. 


As a standard feature, the unique 
design of the MX300 Series radio 
allows transmitter frequency 
separations across the entire 
band. 


“User must have exclusive use of channel and be licensed for Talkaround. 


im > 


BENEFITS 


Eliminates mechanical failures, im- 
proves reliability and minimizes down 
time. 


Results in optimum performance, and 
greatly reduces time required to ser- 
vice your portable. 


Portable radio performance is opti- 
mized, providing greater communica- 
tion coverage. 


Greater flexibility, portable-to-portable, 
is achieved without tying up your 
repeater station, and in case of 
repeater failure you can still com- 
municate. 


This capability provides a wide 
selection of channel configura- 
tions to accommodate numerous 
frequency requirements, resulting 
in greater system flexibility. 


é 


Controls and Accessory Connectors 


As shown in the adjacent photograph, the controls 
are conveniently top-mounted. In addition to the ear- 
piece jack and LED battery status indicator, the dual 
function, light emitting diode (LED) activates during 
transmission and allows the user to monitor the bat- 


A LED Battery Status Indicator 

B Frequency Selector 

C On/Off Volume Control 

D PRIVATE-LINE AND DIGITAL PRIVATE-LINE 
Disable Switch 

E Speaker/ Headphone Jack 

F Squelch Control 


Other Options and Accessories 
Options: 
Repeater Talkaround 
Time-Out-Timer (80 seconds) 
Selective Call 
Sure Grip, Tall Controls 
Shadow Bronze Front Cover 
Audio Accessories: 
Remote Speaker/Microphone 

Coil Cord 

Straight Cord 
Noise Cancelling Headset Microphone 
Safety Helmet Headset 
Earpiece, W/O Volume Control 
Earpiece Headset Microphone 
CONVERTA-COM Console 
Carrying Accessories: 
Belt Clip Back Cover 
Wrist Strap 
Belt 
Chest Pack 
Swivel Carry Holder 
Leather Carrying Cases 


tery condition. The push-to-talk switch, accessory 
connector and external antenna jack are located on 
the side of the radio. The accessory connector ac- 
cepts remote speaker/microphones and other ac- 
cessories with a simple, plug-in procedure. 


A Accessory Connector (Gold Plated) 
B External Antenna Jack 
C Push-to-Talk Switch 


= 
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800 MHz MX 300 Series HANDIE-TALKIE Radio 


MOTOROLA’s MX300 Series 800 MHz portable radio offers 
new dimensions in portable communications. For the first 
time, at 800 MHz, you can communicate with a hand-held 
portable radio. The proven design performance of the 
MX300 series radios was used as a basis for this new 
radio. New and advanced technologies have been added, 
resulting in a portable radio that meets any 800 MHz con- 
ventional system communication need. A unique antenna 
design gives the portable radio greater antenna efficiency 
than conventional portable antennas. Tuning adjustments 
are minimal—only four are required to align the entire 
radio. All switching is done electronically. Performance 
specifications are outstanding, and up to five frequencies 
are available. Repeater Talkaround is a standard option, 
giving you optimum communications flexibility. 


Plug-in Hybrid 
Modules 


Magnetic Cartridge 
Microphone 


® 1.5 watt RF output ® Transmit light/battery 

@ Five channel capability Status indicator 

@ Wide space transmit ® Externally accessible fuse 
and receive @ Speaker and antenna jacks 

@ Advanced antenna design @ Quick release batteries in Battery 

a Repeater talkaround four sizes racine 
capability @ Universal and CONVERTA- 

@ FM approved COM capability 

® Plug-in hybrid modules @ Wide range of options Externally 


Accessible 
Fuse 


and channel elements 
® Weather sealed P-T-T 
switch 


and accessories 


FEATURES 
Switching of DC and RF for transmit 


BENEFITS 


e Electronic Switching Eliminates mechanical failures, im- 


e Minimum Adjustments 


e Advanced Antenna 
Design 


e Repeater Talkaround 
(Option) 


e Wide Space Transmit 
and Receive 


and receive functions is done by solid 
state electronic modules. 


Only one adjustment (frequency) is re- 
quired to align the entire receiver. 
Three adjustments (I.D.C., frequency 
and power) completely align the entire 
transmitter. 


Maximum power output is achieved, 
improving coverage. In addition, 
receiver performance is improved pro- 
viding more effective and dependable 
communications. 


The first 800 MHz portable to offer 
talkaround capability for those who 
meet FCC requirements.* Any channel 
can be switched to this talkaround 
feature. The multi-frequency models 
with this option use internal squelch. 


As a standard feature, the unique 
design of the MX300 Series radio 
allows transmitter frequency 
separations across the entire 
band. 


“User must have exclusive use of channel and be licensed for Talkaround. 


proves reliability and minimizes down 
time. 


Results in optimum performance, and 
greatly reduces time required to ser- 
vice your portable. 


Portable radio performance is opti- 
mized, providing greater communica- 
tion coverage. 


Greater flexibility, portable-to-portable, 
is achieved without tying up your 
repeater station, and in case of 
repeater failure you can still com- 
municate. 


This capability provides a wide 
selection of channel configura- 
tions to accommodate numerous 
frequency requirements, resulting 
in greater system flexibility. 


Controls and Accessory Connectors 


As shown in the adjacent photograph, the controls 
are conveniently top-mounted. In addition to the ear- 
piece jack and LED battery status indicator, the dual 
function, light emitting diode (LED) activates during 
transmission and allows the user to monitor the bat- 


A LED Battery Status Indicator 

B Frequency Selector 

C On/Off Volume Control 

D PRIVATE-LINE AND DIGITAL PRIVATE-LINE 
Disable Switch 

E Speaker/ Headphone Jack 

F Squelch Control 


Other Options and Accessories 
Options: 
Repeater Talkaround 
Time-Out-Timer (30 seconds) 
Selective Call 
Sure Grip, Tall Controls 
Shadow Bronze Front Cover 
Audio Accessories: ¢ 
Remote Speaker/ Microphone 

Coil Cord 

Straight Cord 
Noise Cancelling Headset Microphone 
Safety Helmet Headset 
Earpiece, W/O Volume Control 
Earpiece Headset Microphone 
CONVERTA-COM Console 
Carrying Accessories: 
Belt Clip Back Cover 
Wrist Strap 
Belt 
Chest Pack 
Swivel Carry Holder 
Leather Carrying Cases 


tery condition. The push-to-talk switch, accessory 
connector and external antenna jack are located on 
the side of the radio. The accessory connector ac- 
cepts remote speaker/microphones and other ac- 
cessories with a simple, plug-in procedure. 


A Accessory Connector (Gold Plated) 
B External Antenna Jack 
C Push-to-Talk Switch 


800 MHz MX 300 Series HANDIE-TALKIE Radio 
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800 MHz MX 300 Serie 
HANDIE-TALKIE 


Two-way FM Portable Radio 
1.5 Watts Power 


(AA) MOTOROLA 


806-815 MHz (Transmitter) 


851-860 MHz (Receiver) 


Model Series: H35AAU 
Frequency 
Range: TX 806-815 MHz; RX 851-860 MHz. Also, TX/RX 851-860 MHz with option H560. 
Power Supply: One rechargeable nickel-cadmium battery. 
Size: 2.84" wide x 1.41” deep x (see chart below)” high (72 mm x 36 mm x [see chart below] mm) 
MX 320 MX 330 MX 340 MX 350 
Housing Housing Housing Housing 
a | | as 
Radio Only (Height) 4.20” (107 mm) 4.59” (117 mm) 4.98” (126 mm) 5.76” (146mm) 
Battery Only (Height) Radio with Battery (Height) 
Light Capacity (1.47”)* (37 mm) 5.67” (144 mm) 6.06” (154 mm) 6.45” (163 mm) 7.23” (183 mm) 
Medium Capacity (1.83”)* (47 mm) 6.03” (154 mm) 6.42” (164 mm) 6.81” (173 mm) 7.59" (193 mm) 
High Capacity (3.40”)* (87 mm) 7.60" (194 mm) 7.99” (204 mm) 8.38” (213 mm) 9.16” (233 mm) 
Ultra High Capacity (4.45”)* (113 mm) 8.64” (220 mm) 9.03” (230 mm) 9.42” (239 mm) 10.20” (259 mm) 
*Height of Battery Only. 
Weight: Transmitter Receiver 
Radio Only (Average) RF Power Output— Channel Spacing: 25 kHz 
NICAD Battery: 1.5W - 
A C1R1, carrier squelch, 1.5 watt radio weighs Modulation Acceptance: +7.5 kHz 
14 ounces (385g) Brcausncy) Sensitivity 
Stability—(-— 30° C to a 
lm PRIVATE-LIN h meats 
(isa) ; SINE “Seek ele! We) ange +60°C; +25°C Ref): + .00025% 20 dB Quieting: 5 :V 
= 12 dB SINAD: 35 nV 
For DIGITAL PRIVATE-LINE squelch add 0.5 Modulation: 16F3 Squelch/Paging: .25 uV 
ounces (15q) - ares 
For additional channels add 0.5 ounce (15g) per FM Noise: —60 dB _ Selectivity: 75 dB 
channel.” Audio Response— Frequency Separation: 9 MHz 
For option H560 add 0.3 ounce (9q) (6 dB/octave pre-emphasis (No Degradation) 
*Add Weights to Basic Radio Weight 14.0 from)300)to3000)Hz):) 411=3/dB Intermodulation: 65dB 
ounces (385q) Audio Distortion— Seah a 
(at 1000 Hz, 3 kHz Frequency Stability— 
Batteries Only deviation): 3% (— 30° C to + 60° C; 
= + 25° C Ref): + .0002% 
Rapid Charge Batteries Spurious Emissions: —59 dB Saas = 
Light Sanaa ase eee Harmonics: ee dB Rejection: 
edium Capacity oz g pat ! nd 1% I.F.: 55 dB i 
Frequency Separation: Entire Range mage a 2 bP minimum 
High Capacity 14.1 oz. (399q) (No Dasradation) ad All others: 70 dB minimum 


Ultra High Capacity 19.4 oz. (550g) 


(AA) MOTOROLA 


FCC Designation: 


Audio Output: 500 mW 
(at less than 5% 


distortion) 


1000 & 3000 Series 
Models—CC5024 
6000 Series 


Models—CC5025 FCC Designation: | RC0250 


Communications and Electronics Inc. 


A Subsidiary of Motorola, Inc 


1301 East Algonquin Rd., Schaumburg, Illinois 60196 


(312) 397-1000 


Specifications subject to change without notice. 

® Motorola, CONVERTA-COM, HANDIE-TALKIE, 
MX300, MODAT, PRIVATE-LINE, AND DIGITAL PRIVATE- 
LINE are trademarks of Motorola, Inc. & © 1980 
Motorola, Inc. @ Printed in U.S.A. (8001) Merit. 
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800 MHz MX 300 Series HANDIE-TALKIE Radio 
nee 


Performance Specifications 


Model Series: H35AAU 


Frequency 
Range: TX 806-815 MHz; RX 851-860 MHz. Also, TX/RX 851-860 MHz with option H560. 
Power Supply: One rechargeable nickel-cadmium battery. 
Size: 2.84” wide x 1.41” deep x (see chart below)” high (72 mm x 36 mm x [see chart below] mm) 
MX 320 MX 330 MX 340 MX 350 
Housing Housing Housing Housing 
Radio Only (Height) 4.20” (107 mm) 4.59” (117 mm) 4.98” (126 mm) 5.76” (146mm) 
Battery Only (Height) ; aoe Radio with Battery (Height) 
Light Capacity (1.47”)* (87 mm) 5.67” (144 mm) 6.06” (154 mm) 6.45” (163 mm) 7.23" (183 mm) 
Medium Capacity (1.83”)* (47 mm) 6.03” (154 mm) 6.42” (164 mm) 6.81” (173 mm) 7.59” (193 mm) 
High Capacity (3.40”)* (87 mm) 7.60” (194 mm) 7.99” (204 mm) 8.38” (213 mm) 9.16” (233 mm) 
Ultra High Capacity (4.45”)* (113 mm) 8.64” (220 mm) 9.03” (230 mm) 9.42” (239 mm) 10.20” (259 mm) 
*Height of Battery Only. 
Weight: Transmitter Receiver 
Radio Only (Average) RF Power Output— Channel Spacing: 25 kHz 
= oe ———s a : NICAD Battery: 1.5W —__-_ 
A C1R1, carrier squelch, 1.5 watt radio weighs = - — = Modulation Acceptance: ae 05) |Z 
14 ounces (385g) Frequency aa 
For PRIVATE-LINE squelch add 0.5 ounce Stability—(— 30° C to pepe gle 
(15q).* + 60° C; + 25°C Ref): +.00025% 20 dB Quieting: 5 uV 
oy oe ~- = = 12dBSINAD: 35 ,V 
For DIGITAL PRIVATE-LINE squelch add 0.5 Modulation: 16F3 Squelch/Paging: 25 pV 
ounces (15q).* = ~ = = 
For additional channels add 0.5 ounce (15g) per we FM MEE sod dB a Selectivity: 75 dB 
channel.” Audio Response— Frequency Separation: 9 MHz 
For option H560 add 0.3 ounce (99g). (6 dB/octave pre-emphasis (No Degradation) 
“Add Weights to Basic Radio Weight 14.0 UIUC ROYCE aes SIE intermodulation: (meee 
ounces (385q). Audio Distortion— = .= 
(at 1000 Hz, 3 kHz Frequency Stability— 
Batteries Only deviation): 3% (— 30° C to + 60° C; 
— 7 ~ a a . + 25° C Ref): + .0002% 
Rapid Charge Batteries Spurious Emissions: — 59 dB Splriobe 
Light Capacity 5.2 oz. (147g) Harmonics: — 46 dB Reecuoe: 
aes ee Rae Frequency Separation: — Entire Range Image and 2 1.F.: 55 dB minimum 
g p YY UGss : g (No Degradation) All others: 70 dB minimum 


Ultra High Capacity 19.4 oz. (550g) 


(AA) MOTOROLA 


Communications and Electronics Inc. 


A Subsidiary of Motorola, Inc. 


1301 East Algonquin Rd., Schaumburg, Illinois 60196 


(312) 397-1000 


FCC Designation: 1000 & 3000 Series Audio Output: 500 mW 
Models—CC5024 (at less than 5 % 
6000 Series distortion) 
Models—CC5025 FCC Designation: RC0250 


Specifications subject to change without notice. 


® Motorola, CONVERTA-COM, HANDIE-TALKIE, 
MX300, MODAT, PRIVATE-LINE, AND DIGITAL PRIVATE- 
LINE are trademarks of Motorola, Inc. &@ © 1980 
Motorola, Inc. M Printed in U.S.A. (8001) Merit. 
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800 MHz MX300 Series 


Vehicular Power Amplifier 
and CONVERTA-COM 
) Mobile Radio Console 


Power Amplifier Range 
from 806 - 870 MHz 


| (AA) MOTOROLA 


POWER AMPLIFIER FEATURES: ‘CONVERTA-COM” MOBILE 


15 Watts Power Output. CONSOLE FEATURES: 
Small Size and Lightweight Accepts All MX300 Series 800 MHz 
Broadband Design Models 

. Thermal Cutoff Protection Fast, 3-Hour Charge Rate 

» Mobile Duty Cycle a Charge/Transmit Indicator Light 

» Compatible with Negative or Positive External Speaker 
Ground (Y2 Watt and 12 Wait audio) 
Operates in conjunction with 1.5 Watt Key Lock 

s Portable Power Ignition Switch Interlock 

Compatible with MX300 Series Front Panel/Control Illumination 
CONVERTA-COM Mobile Systems Tamper-Resistant Universal Mounting 


Dead Battery Radio Operation 
Rugged Construction 
Compatible with 800 MHz MX300 
Series Power Amplifier 


800 MHz MX 300 Series HANDIE-TALKIE Radio 


MOTOROLA’s MX300 Series 800 MHz portable radio offers 
new dimensions in portable communications. For the first 
time, at 800 MHz, you can communicate with a hand-held 
portable radio. The proven design performance of the 
MX300 series radios was used as a basis for this new 
radio. New and advanced technologies have been added, 
resulting in a portable radio that meets any 800 MHz con- 
ventional system communication need. A unique antenna 
design gives the portable radio greater antenna efficiency 
than conventional portable antennas. Tuning adjustments 
are minimal—only four are required to align the entire 
radio. All switching is done electronically. Performance 
specifications are outstanding, and up to five frequencies 
are available. Repeater Talkaround is a standard option, 


Plug-in Hybrid 
Modules 


giving you optimum communications flexibility. 


@ 1.5 watt RF output @ Transmit light/battery 

@ Five channel capability Status indicator 

@ Wide space transmit @ Externally accessible fuse 
and receive @ Speaker and antenna jacks 

@ Advanced antenna design @ Quick release batteries in Battery 

© Repeater talkaround four sizes ae ocratl 
capability @ Universal and CONVERTA- 

@ FM approved COM capability 

@ Plug-in hybrid modules @ Wide range of options Externally 


and channel elements 
@ Weather sealed P-T-T 
switch 


e Electronic Switching 


e Minimum Adjustments 


e Advanced Antenna 
Design 


e Repeater Talkaround 
(Option) 


e Wide Space Transmit 
and Receive 


and accessories 


Accessible 
Fuse 


FEATURES 


Switching of DC and RF for transmit 
and receive functions is done by solid 
state electronic modules. 


Only one adjustment (frequency) is re- 
quired to align the entire receiver. 
Three adjustments (I.D.C., frequency 
and power) completely align the entire 
transmitter. 


Maximum power output is achieved, 
improving coverage. In addition, 
receiver performance is improved pro- 
viding more effective and dependable 
communications. 


The first 800 MHz portable to offer 
talkaround capability for those who 
meet FCC requirements.* Any channel 
can be switched to this talkaround 
feature. The multi-frequency models 
with this option use internal squelch. 


As a standard feature, the unique 
design of the MX300 Series radio 
allows. transmitter frequency 
separations across the entire 


band. 


*User must have exclusive use of channel and be licensed for Talkaround. 


Speaker 


Magnetic Cartridge 
Microphone 


BENEFITS 


Eliminates mechanical failures, im- 
proves reliability and minimizes down 
time. 


Results in optimum performance, and 
greatly reduces time required to ser- 
vice your portable. 


Portable radio performance is opti- 
mized, providing greater communica- 
tion coverage. 


Greater flexibility, portable-to-portable, 
is achieved without tying up your 
repeater station, and in case of 
repeater failure you can still com- 
municate. 


This capability provides a wide 
selection of channel configura- 
tions to accommodate numerous 
frequency requirements, resulting 
in greater system flexibility. 


e Plug-in Hybrid Modular 
Components 


e Coded Squelch Systems 


FEATURES 


A minimum of 18 plug-in hybrid 
modules are used in these radios, 
representing over 90% of the elec- 
tronics. Gold-plated contact pins and 
printed circuit board sockets are keyed 
to prevent incorrect insertion of 
modules, and ensure reliable module 
connection. A multi-layer printed cir- 
cuit board minimizes the need to cross 
circuits and eases the crowding of con- 
ducting paths. A special flex circuit is 
also used to eliminate broken, frayed 
or tangled wires. 


Users now have the choice of utilizing 
DIGITAL PRIVATE-LINE (DPL) or 
PRIVATE-LINE (PL) coded squelch 
systems. For the first time, DIGITAL 
PRIVATE-LINE is available in an 
MX320 housing. DPL offers 80 new, 
unique codes to insure the effec- 
tivesness of your system for years to 
come. 


BENEFITS 


This latest module design, combined 
with the multi-layer printed circuit 
board and flex circuit, provides the 
ultimate in durability and fast, reliable 
maintenance. 


Coded squelch systems reduce co- 
channel interference and operator 
fatigue in addition to eliminating 
“squelch tail’ annoyance. 


e Quick Release Battery 


QO Battery Chargers 


*The ultra high capacity battery recharges in 2 
hours in the 1 hour charger only. 


A choice of 4 battery capacities are 
available depending upon system re- 
quirements. A two point locking 
assembly securely attaches the 
battery to the radio housing. Removal 
of the battery is accomplished by 
depressing the lock mechanism on the 
side of the radio and twisting the bat- 
tery one-quarter turn. 


Single unit and multiple unit (6 com- 
partment) chargers are available in 
one* and 14 hour charge rates. 


This unique design eliminates the need 
for special tools or coins for removing 
the battery and provides easy battery 
replacement. 


These-units will charge either the com- 
plete radio or the battery alone. Indi- 
cator lights are provided on each unit 
to inform the user of charging status. 


e CONVERTA-COM Mobile 
Radio Console 


e Carry Holders and 
Leather Cases 


Options and Accessories 
FEATURES 


The CONVERTA-COM Console con- 
verts the dependable, high perfor- 
mance MX300 Series portable radio to 
a mobile radio whenever the user is in 
his vehicle. The mobile microphone, 
speaker, antenna, and charger are con- 
nected automatically upon insertion of 
the portable into the console. 


A uniquely designed carry holder is 
shipped standard with all package 
model radios. This small, lightweight 
plastic holder fastens to any belt (up to 
22 inches wide) and securely holds 
the radio in place, yet allows easy 
removal of the unit. A variety of leather 
carrying cases are available for dif- 
ferent needs. Standard belt loop cases 
with snap-on perforated full covers pro- 
vide maximum protection, yet permits 
audio to be heard clearly. T-strap 
covers permit easy access to controls. 
Swivel cases attach to the belt loop at- 
tachment by inverting the case. 


BENEFITS 


Enables portable radio to work as a 
mobile radio. The mobile console 
automatically recharges the portable 
battery. 


Provides a wide variety of conven- 
ient methods for the user to carry 
or wear the radio. 


Factory Mutual Approval Information 


All standard 800 MHz MX 300 Series radios, when ordered 
with the NLN8834B and NLN8840A batteries, are approved 


The 800 MHz radio is also approved non-incendive for 


by Factory Mutual as intrinsically safe for use in Classes | 
and Il, Divisions 1 and 2, Groups C, D, E, F and G at- 
mospheres and when ordered with the NLN8835B, 
NLN8841A batteries for Classes | and Il, Divisions 1 and 2, 
Groups D, F and G atmospheres. 


Class |, Division 2, Groups A, B, C and D when used with 
the NLN8834B, NLN8835B, NLN8840A and NLN8841A bat- 
teries. Maximum operating temperature is—T4A. 


Eq. Cat. Sec. Item 
R3 4 87 


800 MHz MX300 Series 


MOTOROLA 


POWER AMPLIFIER FEATURES: 


15 Watts Power Output 

Small Size and Lightweight 
Broadband Design 

Thermal Cutoff Protection 

Mobile Duty Cycle 

Compatible with Negative or Positive 
Ground 

Operates in conjunction with 1.5 Watt 
Portable Power 

Compatible with MX300 Series 
CONVERTA-COM Mobile Systems 


Vehicular Power Amplifier 


and CONVERTA-COM 
Mobile Radio Console 


Power Amplifier Range 
from 806 - 870 MHz 


“CONVERTA-COM” MOBILE 
CONSOLE FEATURES: 


Accepts All MX300 Series 800 MHz 
Models 

Fast, 3-Hour Charge Rate 
Charge/Transmit Indicator Light 
External Speaker 

(/2 Watt and 12 Watt audio) 

Key Lock 

Ignition Switch Interlock 

Front Panel/Control Illumination 
Tamper-Resistant Universal Mounting 
Dead Battery Radio Operation 
Rugged Construction 

Compatible with 800 MHz MX300 
Series Power Amplifier 


800 MHz Vehicular Power Amplifier and CONVERTA-COM Mobile Radio Console 


MX300 Series Power Amplifier 
and CONVERTA-COM Mobile 
Console. 


The MX300 series CONVERTA- 
COM mobile radio console is a 
perfect complement to your 800 
MHz MX300 portable radio. In 
addition to the convenient, flex- 
ible use of a hand-held portable 
radio when away from your ve- 
hicle, you can also enjoy the 
versatility of mobile operation 
and extended range provided 
by the 800 MHz vehicular power 
amplifier. 


CONVERTA-COM Mobile Radio Console 


DESCRIPTION 


FEATURE BENEFITS 


Universal Model 
Compatibility 


The mobile console is designed to accom- 
modate the 800 MHz MX300 radio units 
with options such as belt-clip back cover, 
CHANNEL SCAN, Unit I.D. and Emergency, 
and TOUCH-CODE radio signalling. 


MX300 portable radio will be securely held 


Regardless of size or options, the 800 MHz 
in the console. < 


Automatic Connection 


The 800 MHz MX300 portable radio has a 
specially designed multi-function side connec- 
tor. When the radio is inserted into the 
CONVERTA-COM mobile console, the inter- 
nal transfer circuitry of this side connector 
provides automatic connection to a palm 
microphone and optional mobile speaker. 
At the same time, the mobile console pro- 
vides automatic connection to the mobile 
antenna and to the battery charging circuitry. 


Inserting the 800 MHz MX300 portable radio 
into the CONVERTA-COM mobile console 
automatically puts the radio into the mobile 
mode. You gain the convenience, features, 
and benefits of mobile operation. 


Fast Charging 


The CONVERTA-COM mobile console in- 


stantaneously begins to recharge the port- 


able radio battery upon insertion. 


Even if your radio’s nickel-cadmium battery 
has depleted its power, it will be fully charged 
in just three hours. 


Dead Battery Operation 


The portable radio gets its power from both 
the vehicle’s battery and the radio’s battery. 


Regardless of your radio battery condition, 
you get immediate RF communications when 
the portable radio is placed into the 
CONVERTA-COM mobile console. There’s 
no waiting for the radio battery to recharge. 


Indicator Lights 


Two indicator lights are provided on the 


console. 


A green light indicates that the radio battery 
is charging. A red light illuminates when you 
are transmitting. 


Front Panel/Control 
Ilumination 


An integral light is located above the front 
panel of the console. 


The light increases your visability at night, 
provides easy identification of controls, and 
illuminates the radio pocket location for 
ease of insertion. 


Ignition Switch 
Interlock 


The CONVERTA-COM mobile console func- 
pet a be linked to the vehicle’s ignition 
switch. 


This feature prevents unauthorized use of 

the radio when you are away from the € 
vehicle.|It also avoids excessive drain on the 
vehicle’s battery by preventing battery 

charger operation. This is especially impor- 

tant during prolonged periods of vehicle 
inactivity such as weekends. 
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FEATURE 


Key Lock Safety 


Rugged Construction 


Tamper-Proof Universal 
Mounting 


OPTIONS 


External Speaker 


DESCRIPTION 


All consoles have a key lock which is 
mounted within the push-button release. 


_ The console is small and lightweight and 


is constructed of high impact materials. 


The CONVERTA-COM mobile console’s 
mounting bracket is fastened under the 
dashboard with special mounting screws. 
Tamper-resistant hexagonal mounting screws 
pass through the universal trunnion bracket 
into the console housing. An adapter bracket 
is also available if hump mounting of the 
console is desired. 


DESCRIPTION 


You can select a mobile type speaker with 
either V2-watt output or a powerful 12-watt 
output speaker/amplifier. The 12-watt 
speaker/amplifier option includes an in- 
dependent volume control on the console 
panel that enables you to select the desired 
audio level regardless of the volume 
setting on the radio itself. 


800 MHz Vehicular Power Amplifier 


}) FEATURE 


DESCRIPTION 


BENEFITS 


Radio theft is greatly minimized by this stand- 
ard feature. When unlocked, the push-button 
is used to eject the radio out of the console 
far enough to be easily removed for port- 
able use. 


The console will withstand the shock and 
vibration inherent to vehicular use. Long life 
and consistent, top mobile-type performance 
is assured with this rugged unit. 


These security measures deter unauthorized 


removal of the CONVERTA-COM mobile 
console. 


BENEFITS 


These speakers give you loud and clear 
mobile-like audio. The 12-watt speaker/ 
amplifier with its increased audio output 
is especially beneficial for those vehicles 
which have a high ambient noise level. 


BENEFITS 


Increased Power 


800 MHZ MX300 
Series Models 


Small Size and 
Lightweight 


Broadband Design 


Positive or Negative 
Ground 


Mobile Duty Cycle 


Thermal Cutback 
Protection 


Operates with 
1.5 Watts of 
Portable Power 


Ease of Servicing 


Provides 15 watts of power in the 800 MHz 
band. 


FCC type accepted with +.000 25% transmit 
stability 800 MHz band MX300 radio, and 
CONVERTA-COM Radio Systems. 


Reliable power comes in a small package 
that can be readily installed. 


Factory tuned to operate across the entire 
800 MHz bandsplit, including talkaround. 


The unit is designed for use in either positive 
or negative ground vehicles, and has reverse 
polarity protection. 


The MX300 Series Radio 800 MHz Power 
Amplifier meets or exceeds all EIA mobile 
standards including a 20% duty cycle 

(1 minute on, 4 minutes off). 


Internal thermistor reduces power of the 
power amplifier in case of overheating. 


One and a half watts of portable power 
will drive the power amplifier to varying 
levels of power output. (See specifications). 


The only disassembly required for servicing 
is removal of the dust cover. All parts are 
then easily accessible. The in-line fuse is 
readily replaced. The power amplifier never 
requires tuning. 


Additional power to increase range of your 
portable system while in your vehicle and 
insure clear transmission in fringe areas. 


MX300 Series 800 MHz Power Amplifier 
may be added to these existing CONVERTA- 
COM Radio Systems. 


Designed to mount under the CONVERTA- 
COM console for user convenience. A dash or 
under seat mounting kit is also available. 


Capable of full performance operation with 
standard frequency separation. No tuning 
adjustments required. 


The amplifier may be installed in any 12-volt 
vehicle. It is impossible to damage the unit by 
reversing connections to the power source. 


Designed with top performance specifica- 
tions for dependable full-time operation. 


Long life is assured by protection against 
burnout and overheating. 


Functions with all normal portable power 
levels. 


Servicing is a simple matter so that the 
MX300 Series 800 MHz Power Amplifier 
stays on the job, not on the bench. 


800 MHz Vehicular Power Amplifier and CONVERTA-COM Mobile Radio Console 


Performance Specifications 


MX300 Mobile ——e 


N1244 
Dimensions: 
(L x H x W in inches) 76 
2.25 Ibs. (1021 g) 
w/o portable radio 
Vv y 


Current Drain 
Radio in Console 


Battery 
Discharged 


Battery 
Charged 


Standby: 


Transmit: 
Receive: 

.5W Internal: 
.5W External:* 
12W External:* 


Charge Rate: | 3 hrs. (rapid charge battery) 


14 hrs. (standard charge 
battery) 


Antenna Input 


Impedance: | 50 Ohms 


Audio Output: | 500 mW internal 
(at less than 5% | 500 mW external* 
distortion) | 12W external* 


*Optional 


AA MOTOROLA 


Communications 


Support Services 

Wherever Motorola sells, our product is backed 
by service. In the U.S., we have 900 authorized 
or Company-owned stations. In addition, our 
products are serviced throughout the world 
by a wide network of company or authorized 
independent distributor service organizations. 


Printed in U.S.A. 


©1981 Motorola, Inc. 


800 MHz Vehicular Power Amplifier 


RF Power Output: | 15 Watts minimum 
with 1.5 Watts drive 
Input Drive 
Acceptance 
at PA Port: | 1.5 to 2.5 Watts 


Operating Voltage: | 13.6 VDC Nominal, neg. or pos. grd. 
Operating Temperature: | —30°C to +60°C 
(+25° reference) 
Duty Cycle: | Exceeds EIA RS152B 
Mobile Standards 


1.5 dB maximum (includes 0.5 dB 
for 12 inch interconnect cable) 


Receiver 
Insertion Loss: 


Spurious Emissions: | =—59 dB 
(below carrier) 


Current Drain— 
Transmit: 
_ Standby: 


FCC Designation: | FCC ID: AZ489FC5032 


Type Acceptance: | FCC Parts 81 & 90. 

/ Selected MX300 radio’ 
models, also approved 
under Part 22. 


fe Nominal 


on 


IN Ih 


H x 6.75 in. W x 6.4 in. D 
abe Rs 
mm x 171.5 mm x 162.6 mm) 


Weight: | 1.8 lbs. (818g) 


Dimensions: 


Qs 


MOTOROLA 
Communications and Electronics Inc. 


A Subsidiary of Motorola, Inc. 
1301 East Algonquin Rd., Schaumburg, Illinois 60196 
(312) 397-1000 


Specifications subject to change without notice. 

@), Motorola, MX3800, HANDIE-TALKIE, TOUCH-CODE, 
CHANNEL SCAN, and CONVERTA-COM are trade- 
marks of Motorola, Inc. (8111) C.P. 
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| (AA) MOTOROLA : DIMENSION IV 


Tone and Voice Radio Pager 
MOTOROLA 


851-866 MHz 
Technical 


communications a People Finder radio pager 
supplier to ; 


the United States 
Olympic Committee 


e Revolutionary Space Age Technology 
e Rugged Construction 


MOTOROLA 
DIMENSION IZ 


e Convenient Pager Controls 


e Loud Audio Output 
e Single Battery Operation 


DIMENSION IV 800 MHz Tone and Voice Pager 


Revolutionary, space-age technology makes the DIMENSION IV 800 | SPACE AGE 
MHz Tone and Voice pager a true leadership product. It's the first of its | TECHNOLOGY 
kind — the only 800 MHz paging product on the market today. With the 
introduction of this pager, Motorola leads the way in supplying total 
communication systems at 800 MHz. The advanced technology of this 
pager adds up to improved serviceability and greater reliability. The 
DIMENSION IV 800 MHz pager features the same ruggedness, superb 
audio output and exceptional performance found in lower band DIMEN- 
SION IV pagers. This new pager is compatible with the existing 800 MHz 
base station equipment and the existing encoding devices. Save time 
by staying in touch and on top with the new DIMENSION IV 800 MHz 
radio pager. 


Features Description Benefits 
Space Age Technology Modular design Means fewer external parts and 
greater serviceability. 
Computer controlled laser tuning of The radio frequency circuits are 
the entire front end permanently tuned at the factory. There is 


only one tuning adjustment...the oscillator 
warp (1). With fewer adjustments, pager 
reliability is improved, and field servicing 


is simplified. 
The front end of the unit is contained on Increases the pager's reliability. Also, 
a single hybrid circuit (2) covering the pager frequency changes are more easily 
entire 851-866 MHz frequency range. accomplished since there are no band 


splits. A crystal change and one oscillator 
warp adjustment are all that's required. No 
new receiver board is necessary, 


Broadband stripline filter (3), laser Improves reliability and eliminates the need 
trimmed for space-age accuracy for selectivity tuning adjustments. 
Solderless interconnections of Simplify factory alignment, insure reliable 
radio components performance in the field, and improve 


serviceability. 
ee ——“ ee 


: Built with a durable, one-piece poly- Internal components protected from dust 
Rugged Construction carbonate plastic housing, protective and contaminants, and damage due 
rubber gasket, nickel-chrome plated die to impact. 
cast metal top, speaker grill cloth and The solid construction and superior quality 
strong metal clip assure you of a pager you can depend on 


time after time. DIMENSION IV pagers are 
built to stay in service. Tested to meet or 
exceed EIA standards. 


Pager Controls Thumbwheel volume control and The thumbwheel provides user flexibility in 
on-off switch adjusting the audio level, depending upon 
environmental conditions. 
Reset switch Conveniently positioned for ease 


of operation. 
AAA 


Audio Output 85 dB SPL at 12 Inches for both the alert tone Your important messages come through 
and the voice message loud and clear. 
ee, r—— 
Single Battery Operation A single 1.4V mercury or 1.3V nickel- For maximum user flexibility, you have the 
cadmium “N” cell battery choice of either a disposable or a 


rechargeable battery. 


Also, this single volt approach saves you 
money when battery replacement 


is necessary. « 
a 
PERMACODE Active Filters Solid-state active filters These plug-in filters offer the utmost in 


reliability, and immunity to mechanical 
falsing due to vibration and shock. They 
can be changed in a matter of seconds, 
affording system flexibility in coding. 


Features 


Single Board Design 


Options 
Group Call 


Fixed Alert/Variable Audio 


Push-To-Listen 


Colored Housings 


Extended Warranty 


Accessories 


Battery Chargers 


Description 


A single, fiberglass reinforced printed 
circuit board containing all of the pager’s 
electronic circuitry slides into the pager 
housing, which is then sealed by a rubber 
gasket and a metal top. 


Page either an individual or a group ina 
matter of seconds. The group call alert tone 
is Steady, in contrast to an interrupted alert 
tone for an individual call. The number and 
size of the groups depend on the code 
Capacity of the system. 


The alert tone is fixed at the maximum 
volume while the voice audio is varied by 
turning the thumbwheel volume control. 


The standard mode of operation for 
DIMENSION IV pagers is automatic listen, 
oush-to-reset. In this mode, the voice 
message automatically follows after the 
alert tone. With the push-to-listen option, 
the alert tone will sound, but the voice 
message will not follow unless the reset bar 
is depressed and held down to receive 

the message. 


Available in shadow bronze, red or 
white housings. 


Both three-year and five-year extended 
warranties are available. 


Single unit chargers are available in 117V ac 
or 234V ac models. Each will charge one 
pager and one spare battery simultane- 
ously. A multiple unit master charger with 
space for 5 pagers and 5 spare batteries 
and an auxiliary charger with space for 6 
pagers and 6 spare batteries are also avail- 
able. Both operate on 117V ac or 234V ac. 
By adding up to three auxiliary chargers to 
one master charger, you can charge a 
maximum of 23 pagers and 23 spare 
batteries simultaneously. LED indicators 
show positive contact on the pager and 
battery charge contacts. The chargers 
feature a protective interlock device to 
prevent accidental charging of 

mercury batteries. 


Benefits 


Provides exceptional strength and 
protection of the circuitry while increasing 
ease of servicing. 


Paging a group saves valuable time over 
paging each member separately. By 
having differentiated alert tones, you know 
exactly how you are being paged. 


In high ambient noise environments, this 
alert tone setting insures you'll hear 
important messages while providing audio 
flexibility as you alternate between quiet 
and noisy environments. 


Affords greater privacy because the voice 
message follows only if the user desires. 


The choice of colors serves a variety of 
needs, including color-keying your pager 
inventory or complimenting your business 
uniforms. Colored housings add a touch 
of distinction. 


Potential savings in repair costs for an 
extended period of time. 


Whatever your charging requirements, 
there's a DIMENSION IV battery charger to 
suit your needs. The 117V single unit 
chargers are UL approved in accordance 
with UL Standard #1270, “Standards for 
Safety-Radio Receivers, Audio Systems, 
and Accessories,” which assures the user 
that the unit should not present an electrical 
shock or fire hazard under normal operating 
conditions. This UL approval is not the 
same as the UL intrinsically safe listing. The 
chargers are not designed for use in 
hazardous or potentially hazardous 
atmospheres. 


DIMENSION IV FM Radio Pager 
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Performance Specifications 


Weight: | 6.3 0z. (176g) 
w/mercury battery 
Dimensions: | 3.5”x2.4"x0.8" (8.9x6.1x2.1 mm) 


6.7 Cu. in. (109 cu. cm.) 


Sensitivity 
Paging (EIA 8 pos. avg.): | 30 uV/M 
20 dB Quieting: | 90 uV/M 

12 dB Sinad: | 50uV/M 


Selectivity (EIA): | 70dB @ + 25 KHz 
40 dB 


85 C13 SPL@I2” 
Voice: | 85dBSPL@ 12” 


Frequency Stability: | + .0005% (—10°C to +50°C) 
Channel spacing: | 25 KHz 


Power Supply: | One 1.3V rechargable nickel-cadmium or one 1.4V mercury battery 


5.5 mA (standby) 
170.0 mA (at rated audio output) 


Field Strength 


Spurious & 
Image Rejection: 


Audio Output 
Alert Tone: 


Power Consumption: 


Battery Life’: 
(in hours): 


Mercury Nicad 
150 30 


‘Based on 15, ten-second calls in an 8-hour period. 


Battery Chargers for DIMENSION IV FM Radio Pager 


Single Unit Battery Chargers Multiple Unit Battery Chargers 


Model: | NLN4508 NLN4509 Model: | NLN4510 (Master) NLN4511 (Auxiliary) 
Accommodates: | One DIMENSION IV One DIMENSION IV Accommodates: | Five DIMENSION IV Six DIMENSION IV 
tone-and-voice pager | tone-and-voice pager tone-and-voice pagers | tone and voice pagers 
and one spare battery | and one spare battery and five spare and six spare 
Input: | 117V ac, 50-60 Hz 234V ac, 50-60 Hz SEUEES patlege= 
Output per Charging ESE 117/234V ac, 50-60 Hz | 117/234V ac, 50-60 Hz 
Position: | 18 mA (nominal) 18 mA (nominal) Output per Charging 


Position: | 18 mA (nominal) 18 mA (nominal) 


Recharge Time: 


To replace 30 hrs. Recharge Time: 
of operation— | Approx. 12 hours Approx. 12 hours To replace 30 hrs. 
To replace 15 hrs. of of operation— | Approx. 12 hours Approx. 12 hours 
operation— | Approx. 6 hours Approx. 6 hours To replace 15 hrs. of 
Size: | 454” x 3%" x 234" 45/4" % 3a" x 254" operation— _ |Approx. 6 hours Approx. 6 hours 
(117 mm x 79 mm x (117 mm x 79 mm x Size: | 12” x 6%" x 5" 12" x 6%" x5e 
70 mm) 70mm) (305 mm x 171 mm x (305 mm x 171 mm x 
Weight: | 13 0z. (369g) 13 0z. (3699) Ue a) 127 mm) 


Weight: [6 Ibs. (27 kg) 5 Ibs. (2.3 kg) 


U.L. Approval: 117V single unit chargers are UL listed in accordance with 
Standard # 1270—"“Standards for Safety-Radio Receivers. Audio 
Systems and Accessories.” 


MOTOROLA « Specifications subject to change without notice. 


i Hl H *@, MOTOROLA, PEOPLE FINDER, PERMACODE and DIMENSION IV 
Communications and Electronics Inc. are trademarks of Motorola, Inc. = © 1980 by Motorola, Inc. 


A Subsidiary of Motorola, Inc « Printed in U.S.A. (8001) Ross 
1301 East Algonquin Rd., Schaumburg, Illinois 60196 (312) 397-1000 


800 MHz SYSTEMS 


INSTALLATION AND MAINTENANCE NOTES 


COMPANY (CONE DOs tah 


Bxys 


MOTOROLA (Carey iNC. 
AREA F ENGINEERING 
saa i 


ah 


Possible Interference Sources 


1. Television. transmitters (ch. 67-69) 

2. TV translators (share the 300 MHz band on a 
secondary basis) 

3. 406-433 MHz harmonic radiation 


Minimum Required Separation 
between 
UHF Television Transmitters and 800 MHz Repeaters 
(forms. 5 MacCroOVvoOLe eztective sensitivity) 


ch 69 (800-806 MHz) 14 miles 
ch 68 (794-800 MHz) 7 miles 
ch 67 (788-794) ; 3 miles 


Service Considerations 


L. Motorola service monitors require the HSO option. 
Not all frequency meters will meet stability re- 
quirements. (0.0001% stability requires 0.00005% 
or better frequency meter accuracy.) Note: 4HS0 
option for $1327 series service monitor provides 
40.003 PPM stability. 


2. The entire antenna assembly must be replaced when 
reinstalling a new 800 MHz radio in a vehicle that 
had a UHF system. 


3. RG 58/U must not be used anywhere in an 800 MHz 
system. Not even for bencn testing. 


4. fests indicate that properly installed trunk mount 
antennas are not significantly worse than roof top 
antennas. A oreakage problem may result though 
when semi-flexible antenna cable is used between 
the trunk lid and the radio. 


5. Only use prescribed coaxial connectors. Bakelite 
and plastic insulators are very lossy at these 
frequencies. 
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Memo To: Area F Service And 
MSS Community 


From: Western FTR District ¥} 
Subject: Mobile Installations and R.F. Interference 


As a result of several complaint inputs recently we have 
taken a closer look at mobile installations with regard to 
interference to vehicle systems. 


Some of the problems observed have been lock-up of elec- 
tronic brake balance systems, windshield wiper activation, 
electronic ignition misfiring, electronically-switched accessories 
such as interior lighting, turn signals, etc., switching on during 
transmissions. 


Most R.F. interference is radiated from the antenna directly 
into the vehicles computer or engine electronics. High power 
mobiles and 800 MHz systems are more likely to cause these problems 
than lower frequency radios and low power installations. | 


Antenna placement and type can be critical. A Magnet-mount 
test antenna is useful for verifying that a selected antenna 
} location on the vehicle will be ‘clean’. This requires that the 
mobile radio installation be completed before any antenna holes 
are drilled. 


A gain antenna will often eliminate a moderate BF interference 
problem by directing the R.F. signal above the vehicle, thereby re- 
ducing the signal level entering the critical veHicle electronics. 


The use of magnet-mount or clip-on antennas should be dis- 
couraged. These antennas do not have a good ground plane, and 
can therefore intensify a vehicle interference problem. » Lf a 
magnet-mount or clip-on antenna must be used, then teflon cable 
will be required in place of the RG58/U that is usually supplied. 


The rooftop is ideal for performance and minimizing vehicle 
Systems interference. Rear deck or trunk mounted antennas can 
cause problems through the rear window, or by coupling RF into 
the rear window defroster which then couples into the vehicle 
electrical system. 


The vehicle computer on most American and European vehicles 
is mounted behind the right kick panel. 


Mercedes has a grounded computer box mounted directly to 
metal. Chevrolet has a metal box that is insulated by a pocket 
) in the plastic kick panel. Delco cautions that this box is not 
to be grounded: Apparently a ground would only be a problem if 
one of the vehicles logic states were to short out. If grounded, 
that could result in a wiring harness fire! 


sare, 


Page Two 
Mobile Installation and 
R.F. Interference 


. Some vehicles have as many as three computer boxes. The 
other two are usually mounted in the area Behind the glove 
compartment. : 


Aluminum foil wrapped around the leads to the computer or 
around the computer itself has been moderately successful. Be 


careful not to short out any active leads with the foil. 


_ Poor engine performance while transmitting can often be 
traced to R.F. detection at the vehicles M.A.P. sensor Cengine 
Mixture, air, pollution control). On G.M. cars this device is 
usually mounted on the right fender well, Behind the battery. 

On older G.M. cars (1980 and before) this may be a round-shaped 
Bendix device. If so, per Delco, the dealer should replace it 
with the later square Delco part which is much more R.F. immune. 


Delco also recommends that all power feed wires from trans- 
mitters be run on the left side of the vehicle, and not in the 
close proximity of the M.A.P. sensor. 


The MSS may try some simple fixes for these problems. At- 
taching a dummy load to the transmitter will help isolate the 
interference source. If the problem only occurs when on the 
antenna, then you can be sure it is direct radiation. If it still 
occurs on the dummy load, then the R.F. coupling is on the power 
leads. 


Wrapping the computer and leads and verifying the source of 
the interference is pretty much all that can be done. If the 
problem cannot be further defined, then request sales to write 
a customer complaint, and an FTIR will be made available to work 
with the car manufacturers area representative. Do not further 


modify any vehicle yourself. Your good intentions can result in 
Tegal trouble. 
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&) _ INTERPRETATION OF THE CAPS. CopEs AND NOTES 


All STIC-1's for Trunked Mobiles and Consolettes must contain one line of 
CAP and CODES per unit as well as certain notes per main iten. 


CAPS 


I. Single sub-fleet mobiles (T4SRTASBOOA_), Accessory Groups (RTISOl }, (RT1S02 De 
Control Stations (L5SRTB1160_MSPS01); ne < 


CAP will be 2 digits, from 00 to 15. This indicates the sub-fleet 
asSignment. “A "QQ! indicates fleet-wide call Programming. 


II. Five sub-fleet Select mobiles or accessory groups (options W346 or 
& W347) and 6 position fleet/sub-fleet Select control’ stations (option 
rs L335) : a 


4 CAP will be a string of number pairs Or the character pair OS. The 
=| humbers may be 00 through 15. No other entries are allowable, There 
is Will be S pairs in the string, a total of 10 characters, 


These pairs correspond to the 2 subfleets selected when buttons A through 


fg E are depressed. The pair 0S indicates that the respective button is 
») fitted with a mechanical button stop. : 

|? Example: oh ec 

| me Tae -* 010206000S 


Means: tton A selects sub-fleet i 
Button B selects Sub-fleet 2 
Button C selects sub-fleet 6 
- Button D selects fleet-wide cal] 
Button E is fitted with a Stop 


| III. Sixteen position fleet/sub-fleet select control stations (option L336), 


BLANK is entered in the cap field because the numbering on this switch. 
Corresponds exactly with the sub-fleet number, , 


Instead a note is added telling how many sub-fleets are available in this 
fleet (cither SEY fae aie a 9. | 


Example ; Ae os; 7 SUBFLEETS 


— 


es 


pes 


FLEET ID: Right 


>» Must be numbers fron 
--0 to 9 or the characters 
Ae BC, D, 5 or £. | 


NOTES ree 
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jal code formats are identical regardless of model and options. 


hey consist af 4 groups of 3 characters each. The SrOupS are separated with 


commas, ) 

These 6 digits ——~ ree 

together are the © MIM Kei XEN FM OREN Ty 
code plug number. ON? 


| 


x 
PREFIX: Must be a (ee FAILSOFT EAILSOFT CHANNEL: Must be 


‘Mumber from 0 to 7. 


a number tron U to’S., "191 
means that failsoft operation 
is Se 


justified hexadecimal. 
i. be mumbers fran 
0 to 9 or the characters 
meee ic, D, E or fF. 


OPERATOR ree Must be 

either "Sor? ‘PY... S ‘means 
‘Silent entry, P means talk 
permit entry. 

INDIVIDUAL ID: Right’ : 
Justitied nexadecimal, TRUNKING TYPE: 'M means 
message trunking. 


TIMEOUT TIMER: The value —/ 
of the timeout timer in 
seconds. May be either | 
000, 015, 030 or 060, as ar 
"ggor means Nps limeout. ha) ce aaa: 


Example: 30A,020,030,Ms4 


Each main item must contain a note giving the system number. 


Example: kara.  2SYSTEM Nog 3405 


| f 4 
A sequence number 
from 00 to 99, : 
Background word, — 
identificr: Right justified hexadecimal. 
First digit may be'0, lor 2. Second dicit 


may be a number from 0 to 9° or! the characters 
4; 3B, Cy DS E*or F. 


LC 


lug ers J SOO M2’ TRUM QIGINFORMIATION a. 


Saeco oAaat 


SYSTZ CENTRAL 
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A SYSTEH 
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total number of mobijes end control stations ex- QUANTITY MODEL KO. [= ee SE LOFT | E 
pected in next five ycar period gy [ [] | es 


Kote: Consult sales mgiat. for azproval of above 
hiriger. Subllcet capacity is determined = 
by this number. 


ADD HLA TOEXISHRG FLEET - 


Coimple 12 the folloving coding matrix identity / 

ing: 

(1) Mainline ems requiring coding, quantities, 
and ressective options. 

(2) Vehicle identdigr (max. 16 characters). If no 
hare is roQuested, program will aSsign in 
Ssquonce nemcrically. 

(3) Thine- paar oat — (G0, 15, 30, 60 
SEC.) 

(4) Eatry Type — Valk Permit (P) ar Silent Entry 
(S) 

(5) Fa isch — Enabied (Enzb) or Disabled (Disa) 

(6) Sebilect Assiciamenis: 

Ang hemes from 1 thry 15. Rumbers 
can 66 ussd only ua to ihe number of sub- |-—--—— 
fletts allowehia for a pure ular fleet tyae. 
Fermobites with stardard contal head, lista 
single cuciieot. (Pultais scisction in pesition 
Rounder sulicch periicn essigniasat.) For 
Gieeias Wwiu: | ee orlians, list sub- 


same adlr dip kein 


Heetse ii ay hae dons A,6,C,0,€. An A 
Ue Mis yue Gist one indice a bution stop pee 
which wili he ple ected bshing the rssscclive <1, 
bedca rendering it inoperative. “ALL" may — 
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oo Ree Ra ie = - ni 
—____— $—A0-9 

te Aes on6 fina for each incividual it | 5 
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TIME ELEMENT FOR MEETING 
LOADING REQUIREMENTS 


Im the: case of conventional 800 MHz 


ystems, a minimum of 70 percent of 
.ne mobile units specified in the appli- 
cation must be placed in operation not 
later than 8 months after the date of 
grant of the license. 


There: are two Pere aiece to. a 


licensee of a trunked system—see 
Table 8. The first option, option A, must 
be adhered to when requesting the 
minimum 5 channel trunked system 
license. The second option, option 8B, is. 
available to licensees. of trunked. sys- 
tems greater than 5 channels. How- 
ever, a licensee of more than 5 chan- 
nels. may elect to load under option A, if 
he: so desires. The method of loading. 
chosen must be: specified in Males 
license: pee ton 


When Peanaees hee net oad Ae ecm 


nel or channels assigned in accor- 
dance with specified loading criteria 


such channels. will be availabie for 


assignment to other applicants: 


An applicant showing that a channel jy 


will be loaded to 70 percent of its 
assigned capacity within the time 


: Pane specified will be given exclusive 


use of his channel(s) over a given area 
(see Table 3). 


si oS 


REQUIREMENT F FOR : ADDING 
CHANNELS 


Any licensee, at any ee his.-% 
authorized conventional or trunked - 
system is occupied to 90 percent of its 


specified capacity, may apply for addi- 
tional channel pairs. Assignments will 
be made based, first, upon availability 
of frequencies for use by the licensee, 
and, second, based upon the showing 
made. by the licensee of his. require- 
ments for additional channel pairs. 


MAXIMUM NUMBER OF 
CHANNELS ASSIGNABLE 


The maximum number of frequency 
pairs that may be assigned to any one 
licensee for the operation of a conven- 
tional radio system shall be five, 
except for licensees in the Taxicab 
Radio service. Trunked systems, on 
the other hand are authorized from a 


minimum of 5 channels to a maximum 
of 20 channels. 


On ts eT COUR ee 


‘| Time From: 
Grant of 
License 


6 Months: 
Tt Year 


5. Years: 
. 6 Months 


t Year 


(More: 


2 Years: 
Thar 


5 Channels} 5 Years. 


~ & Years: 


- to: 70: Percent. 


TABLE 8. 


TIME ELEMENT FOR LOADING 
STRUNKED SYSTEMS 


Requirement 


Begin System Construction. 


Complete System 
Construction. 


Load System to 70 Percent. 


Segin Construction of First 
Five Channels. 


Compiete Construction of 
First. Five Channels. 

Load First. Five: Channeis to 
70 Percent. 

Complete Total System 
Construction. 

Load Total System. 


Re OS TABLE 9 
MINIMUM Co- CHANNEL PROTECTION DISTANCES 


ss tic IN'MILES BETWEEN CENTERS OF SERVICE AREA 


Trunked 


_-| Suburban- 
ch Een 


= Wide-Area. 
(L.A) * 


105 


Urban- 
yyy 


: 
Sees me 


Suburban: 
wy 


Wide-Area 
(L.A.)* 


sit “Santiago Peak, Sierra Peak, Mount Lukens, Mount Wilson: 


ry 
bar? 


RESTRICTIONS ON ALLOWABLE 
OPERATIONS. 


Where a channel! or enennele are 
timeshared among two or more users, 
secondary fixed operations, mobile 
repeaters, and mobile units on base 
Station frequencies will not be permit- 
ted: Rule Section 89.655 does make 
provision for all three of these modes. 
of operation, provided they are consis- 
tent with existing rules governing the 
service im which the licensee is 
authorized to operate, and provided 
that the applicable loading standards 
are met and the channel! assigned has 
been made available for the exc/usive 
use of that licensee. 


A system licensed for use by a person 
or entity eligible under either Parts 89, 
91, or 93 may be employed for any pur- 
pose or operated in any manner, 
including the use of F2, F4, and F9 


5 


emissions, which is consistent with the 


~ regulations governing the service in 


which the user is eligible: Provided, the 
loading standard which applies to the 
system is met and the channel or 
channels are assigned to that person 
or entity for its exc/usive use. 


Mobile relay or repeater operations will 
not be assigned on channeis to be 
used in two-frequency simplex mode, 
and vice versa. 


Systems employing full duplex mode of 
operation will not be licensed on fre- 
quencies assigned for mobile relay or 
two-frequency simplex systems. 


Applicants in one service group will not 
normally be required to share frequen- 
cies with applicants in other service 
groups. 


Eq. Cat Sec Item 
R3 8.7 07 


__ (AA) MororoLta MOTRAR 5 Trunked 
* Mobile/Control Station Radio 


TX: 816-821 MHz 
RX: 861-866 MHz 
10 Watts 


| For use in five channel trunked systems only 


MOTRAR 5 Trunked Mobile/Control Station Radio 


Feature Description Benefits 

Trunked System The Motrar 5 radio contains all the logic Motorola’s Trunked Systems result in sim- 

Operation circuitry required to integrate this trunked plified mobile operation by the elimination 
mobile into a fully automatic trunked 5 of frequency selection, squelch controls, 
channel sharing system. and monitoring requirements. They pro- 


vide privacy from other system users, 
and up to 5 channel operation. 


Five Channel Operation The Motrar 5 radio comes fully equipped Five channels expand communications 
for up to 5 channel operation. capabilities by providing substantially 
more channels to handle call requests. 


Synthesized Operation Specific RF frequencies are created No channel elements are required. Syn- 
electronically rather than by individual thesizer operation eliminates the need 
crystals or channel elements. to return a radio for servicing to imple- 


ment additional channels when the 
system grows in its number of frequen- 
cies. The radio will accommodate a total 
of 5 channels. 


All Solid State Transmitter, receiver, synthesizer and The Motrar 5 radio provides full 
microprocessor control system are rated transmit and receive power at 
100% solid state. turn-on. Cooler operation allows longer 
component life, reducing maintenance in 
all systems. 
Code Plug Flexibility The Trunked fleet and subfleet assign- This make it possible to reassign a 
ments are contained in a code plug mobile for operation in a different fleet 
located in the radio. or subfleet by simple replacement of the 


code plug. No additional tuning or adjust- 
ment is required. 


Mobile to Base Flexibility In addition to mobile operation, Motrar 5 Mobile to base operation allows you to 
can be used as a base/control station. An substitute Motrar 5 for other control 
optional power supply is required for this stations. With Motrar 5, you need never 
type of operation. be off the air for more than a few 

minutes. 

Dash Mount Installation — Motrar 5 is a dash mount radio which Dash mounting the entire unit enhances 

can also be mounted overhead. easy installation in almost any size vehicle. 

Contemporary Design The radio’s housing is made of strong, Motrar 5 has been designed to withstand 
molded ABS with safety rounded years of rugged use while maintaining its 
edges. good looks. The lightweight, durable hous- 

ing means low maintenance. 

Time-Out Timer Automatically shuts off the transmitter Prevents lock-up of a repeater, or tie-up 
after a predetermined amount of time. of a channel by prolonged keying of the 


transmitter after the transmission has 
exceeded a preset time. 
rrtrs—e— Fee" EEE 


| 
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Description 


The Motrar 5 radio’s servicing is accom- 
plished with a built in microprocessor 
program and a Micor test set. Access 
to the radio is easy. 


The standard Motrar 5 is equipped 
with on/off control, volume con- 
trol and transmit light. 


External 3 watt speaker is available in 
matching Shadow Plum color. 


Benefits 


Standard Motorola test equipment is 
compatible with the Motrar 5 radio. 
Easy access and fixed tuned operation 
simplify preventive maintenance. 


Easy, hands on operation allows the 
operator to simply pick up the micro- 
phone and transmit. 


Provides ability to add louder audio capa- 
bility in high noise level areas by position- 
ing the speaker closer to the listener. 


MOTRAR 5 Trunked Mobile/Control Station Radio 


Performance Specifications 
General Specifications 


No. of Frequenc 


ies: Five (not expandable) 


Primary Power: 


12V dc negative ground. 


L 


Dimensions: 3.4" H x 6.7" W x 10.8” L (88.4 mm x 170.2 mm x 273.1 mm) 
Weight: Approx. 7.6 Ibs. (3.5 kg) Shog. Wt: approx 14.5 Ibs. (6.6 kg) 
Metering: A single-scale 0 to 50 microampere meter or Motorola Portable Test Set can be used to measure all circuits essential 
to adjustment and checking. 
| FCC Transceiver 
| Designation: 10W: ABZ89FT5605 
=F 
| (2 EIA i 
“ Max. tt. D 
Freq. Model Radio Intermittent peo? oes 
(MHz) Number Type Minimum Rt perauon Stdby. RCVR. Transmit 
Power Output @ 13.8V @ 13.8V @ 13.8V 
816-8217TX/ D25WLASBOOAK Mobile 40W 42V dc neg. ard. 9 14 65A 
861-866RX L35WLB51B0AM Control va 
Station 
Transmitter Receiver Optional Speaker Accessory 


Output Impedance: 50 Ohms Channel Spacing: 25 kHz Dimensions: 5" x 5” x 2%” excluding mounting 
Spurious & More than 56 dB below carrier (per Sensitivity— Pies (127 mm x 127 mm x 
Harmonics: EIA Spec RS152B) 20 dB Quieting: 45 »V 

Frequency Stability: + .00025% of assigned center fre- EIA SINAD: | .35 AV Weight: 1% Ibs. (6809) 

quency from —30°C to +60°C Selectivity: 
ambient (+ 25°C ref.) (EIA SINAD) —70dB @ +25 kHz 
Modulation: 15F2 and 16F3: Intermodulation: 
+5 kHz for 100% @ 1000 Hz (EIA SINAD) —70 dB 
Audio Sensitivity: 0.160V +3 dB for 60% max. devia- Spurious and 
tion @ 1000 Hz Image Rejection: —70 dB 


Audio Response: 


+1, —3 dB of a6 dB per octave 
pre-emphasis characteristic from 
300 to 3000 Hz 


Audio Distortion: 


Less than 3% @ 1000 Hz. 60% 
max. deviation 


| 


Maximum Frequency 
Separation: 


5 MHz 


NATIONAL 


MA) MOTOROLA 


~~ Communications 


Support Services 


EIA Modulation 
Acceptance: 


+7.0 KHz minimum 


| Input Impedance: 


50 Ohms 


Audio Output: 


3 watts at less than 5% distortion 


Maximum Frequency 
Separation: 


5 MHz 


Frequency Stability: 


.00025% of assigned center fre- 


quency from — 30°C to +60°C 
ambient, (+ 25°C ref.) 


Wherever Motorola sells, our product 
is backed by service. In the U.S., we 


(AA) MOTOROLA 
Communications and Electronics Inc. 


SERVICE 


have 900 authorized or company- 
owned centers. In addition, our 
products are serviced throughout 
the world by a wide network of 
company or authorized independent 
distributor service organizations. 


A subsidiary of Motorola, Inc. 


1301 E. Algonquin Road, Schaumburg, Illinois 60196 


Telephone (312) 397-1000 


Specifications subject to change without notice. 


® , Motorola, Micor and Motrar are trademarks of Motorola 
Inc. Hi © 1981 by Motorola Inc. M@ Printed in U.S.A. 
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Mobile/Control Station 


TX: 816-821 MHz 
| RX: 861-866 MHz 
| 10 Watts 


MOTRAR 20 Trunked Mobile/Control Station Radio 


Feature 


Description 


Benefits 


Trunked System 
Operation 


20 Channel Operation 


Synthesized Operation 


All Solid State 


Code Plug Flexibility 


Mobile to Base Flexibility 


Contemporary Design 


ee 


Time-Out Timer 


Simplified Maintenance 


The Motrar 20 radio contains all the logic 
circuitry required to integrate this trunked 
mobile into a fully automatic trunked 
channel sharing system. 


The Motrar 20 radio comes fully equipped 
for up to 20 channel operation. 


Specific RF frequencies are created 
electronically rather than by individual 
crystals or channel elements. 


Transmitter, receiver, synthesizer and 
microprocessor control system are 
100% solid state. 


The Trunked fleet and subfleet assign- 
ments are contained in a code plug 
located in the radio. 


In addition to mobile operation, Motrar 20 


can be used as a base/control station. An 


optional power supply is required for this 
type of operation. 


Motrar 20 is a dash mount radio which 
can also be mounted overhead. 


The radio’s housing is made of strong, 
molded ABS with safety rounded 
edges. 


Automatically shuts off the transmitter 
after a predetermined amount of time. 


plished with a built in microprocessor 
program and a Micor test set. Access 
to the radio is easy. 


Motorola's Trunked Systems result in sim- 
plified mobile operation by the elimination 
of frequency selection, squelch controls, 
and monitoring requirements. They pro- 
vide privacy from other system users, 
and up to 20 channel operation. 


20 channels expand communication 
Capabilities by providing substantially 
more channels to handle call requests. 


No channel elements are required. Syn- 
thesizer operation eliminates the need 

to return a radio for servicing to imple- 
ment additional channels when the 
system grows in its number of frequen- 
cies. The radio will respond automatically 
to system frequency growth. 


The Motrar 20 radio provides full 
rated transmit and receive power at 
turn-on. Cooler operation allows longer 
component life, reducing maintenance in 
all systems. 4 


This make it possible to reassign a 
mobile for operation in a different fleet 
or subfleet by simple replacement of the 
code plug. No additional tuning or adjust- 
ment is required. 


Mobile to base operation allows you to 
substitute Motrar 20 for other control 
stations. With Motrar 20, you need never 
be off the air for more than a few 
minutes. 


Dash mounting the entire unit enhances 
easy installation in almost any size vehicle. 


Motrar 20 has been designed to withstand 
years of rugged use while maintaining its 
good looks. The lightweight, durable hous- 
ing means low maintenance. 


_ 


Prevents lock-up of a repeater, or tie-up 
of a channel by prolonged keying of the 
transmitter after the transmission has 
exceeded a preset time. 


| eee oe eee 
The Motrar 20 radio’s servicing is accom- 


Standard Motorola test equipment is 
compatible with the Motrar 20 radio. 

Easy access and fixed tuned operation ; 
simplify preventive maintenance. 


Description Benefits 


: Simple Operation oe The standard Motrar 20 radio is equipped Easy, hands on operation allows the 
ee with on/off control, volume control and operator to simply pick up the micro- 
== transmit light. Optional multiple subfleet phone and transmit. 


selection is also available. 


The Motrar 20 mobile radio is fully com- Provides 100% system compatibility, 
patible in fleets presently using any allowing you to choose whichever radio 
Motorola trunked radios. best suits your communications needs. 
Provides 4 push buttons mounted Allows user to segment his operation for 
on the radio which can be pro- selective communications with distinct 
grammed for either one fleet call and subgroups within his fleet. This subdivi- 

3 subfleet positions, or 4 subfleet with sion of a fleet permits privacy to an in- 
no fleet call. dividual subfleet level. 

An external 3 watt speaker is available in Provides ability to add louder audio capa- 
matching Shadow Plum color. bility in high noise level areas by position- 


ing the speaker closer to the listener. 


MOTOR G: ‘ 
Manne — 


MOTRAR 20 Trunked Mobile/Control Station Radio 


Performance Specifications 
General Specifications 


No. of Frequencies: 
Primary Power:’” 


Twenty 


12V de negative ground. 


Dimensions: 


3.4" Hx 6.7" W x 10.8” L (88.4 mm x 170.2 mm x 273.1 mm) 


Weight: 


Approx. 7.6 Ib. (3.5 kg) Shipping Wt: 14.5 Ib. (6.6 kg) 


Metering: 


FCC Transceiver 


A single-scale 0 to 50 microampere meter or Motorola Portable Test Set can be used to measure all circuits essential 


to adjustment and checking. 


Designation: ABZ89FT5605 
: EIA Max. Batt. Drain ; 
Freq. Model Radio Intermittent Operation 
(MHz) Number Type Minimum Rf Stdby. RCVR. Transmit 
Power Output @ 13.8V @ 13.8V @ 13.8V 
816-821TX/ D25WLASGOOAK Mobile 10W 12V de neg. grd. 9 14 6 5A 
861-866RX L385WLB5170AM Control 
Station 
Transmitter Receiver Optional Speaker Accessory 
Output Impedance: 50 Ohms Channel Spacing: 25 kHz Dimensions: 5” x 5” x 2/2" excluding mounting 
Spurious & More than 56 dB below carrier (per Sensitivity— eae (127 mm x 127 mm x 
Harmonics: EIA Spec RS152B) 20 dB Quieting: .45 ,V ya 
Frequency Stability: + .00025% of assigned center fre- EIA'SINAD: 35 AV Weight: 1’ Ibs. (680g) 
quency from — 30°C to +60°C Selectivity: 
ambient (+ 25°C ref.) (EIA SINAD) -—70dB @ +25 kHz 
Modulation: 15F2 and 16F3: Intermodulation: 
+5 kHz for 100% @ 1000 Hz (EIA SINAD) —70dB 
Audio Sensitivity: 0.160V +3 dB for 60% max. devia- Spurious and 
tion @ 1000 Hz Image Rejection: —70 dB 


Audio Response: 


+1, —3 dB of a 6 dB per octave 
pre-emphasis characteristic from 
300 to 3000 Hz 


Audio Distortion: 


Less than 3% @ 1000 Hz. 60% 
max. deviation 


Maximum Frequency 
Separation: 


5 MHz 


NATIONAL 


SERVICE 


Support Services 


EIA Modulation 
Acceptance: 


+7.0 kHz minimum 


Input Impedance: 


50 Ohms 


Audio Output: 


3 watts at less than 5% distortion 


Maximum Frequency 
Separation: 


5 MHz 


Frequency Stability: 


.00025% of assigned center fre- 
quency from — 30°C to +60°C 
ambient, (+ 25°C ref.) 


Wherever Motorola sells, our product 
is backed by service. In the U.S., we 
have 900 authorized or company- 
owned centers. In addition, our 


products are serviced throughout 
the world by a wide network of 
company or authorized independent 
distributor service organizations. 


MOTOROLA 
Communications and Electronics Inc. 


A subsidiary of Motorola, Inc. 
1301 E. Algonquin Road, Schaumburg, Illinois 60196 
Telephone (312) 397-1000 


Specifications subject to change without notice. 


®, Motorola, Micor and Motrar are trademarks of Motorola 
Inc. Hl © 1981 by Motorola Inc. MM Printed in U.S.A. (8109) 
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@). MOTOROLA Trunked SYMTOR 


=, = 
| FM Two-Way Radio 
: ( MOTOROLA . 
Technical 806-870 MHz 
communications 
supplier to 35 Watts 
the United States 
Olympic Committee 
‘ G 
Ls 


Trunked SYMNTOR SA FM Two-Way Radio 


Feature. eo Description Benefits 
- Trunked System So . The Trunked Syntor X radio contains Motorola's Trunked Systems result in 
Operation : : all the logic circuitry required to inte- simplified mobile operation by the 
a Soe grate this high performance mobile into elimination of frequency selection, 
a fully automatic trunked channel squelch controls, and monitoring re- 
sharing system. quirements. They provide privacy from 
other system users, and up to 20 channel 
/ operation. 
<8 : 
$e 
20 Channel Co os) The Trunked Syntor X radio comes 20 channels expand communication 
Operation aa. fully equipped for up to 20 channel Capabilities by providing substantially 
operation. more channels to handle call requests. 
G2 OSS BES ERNE COR I ee eT 
Fast-Lok oe Specific RF frequencies are created No channel elements are required. Syn- 
ae Synthesizer hoe FU electronically rather than by individual thesizer operation eliminates the need 
oe ‘ oe crystals or channel elements. The syn- to return a radio for servicing to imple- 
: thesizer spans the entire 800 MHz ment additional channels when the 
spectrum. system grows in its number of frequen- 


cies. The radio will respond automatically 
to system frequency growth. 


See Cee Se a ae ; e 7 a 


Transmitter J The Trunked Syntor X radio transmitter Transmission is sharp and clear with a / 
Performance oe 4 features less than 2% audio distortion minimum of transmitter generated ( 
ae / and spurs and harmonics at —85 dB. interference. 
Receiver a : The Trunked Syntor X radio features Provides a clear signal in high RF density 
Performance eek s — 80 dB intermodulation protection, areas. Adjacent channel interference is 
oe a — 80 dB selectivity at the first adjacent minimized. Receives even extremely 
channel and a built-in preamp providing weak transmissions for improved dis- 
oe 25 pV (EIA SINAD). tance coverage. 
Audio 4 The Trunked Syntor X radio offers 15 Messages are loud and clear in high 
5 oe watts of audio at less than 3% distortion. ambient noise areas. 
eee 
Temperature . The Trunked Syntor X radio’s operating Performs to specifications over severe 
Oe temperature is —40°C to + 70°C. temperature extremes. 
All Solid State Transmitter, receiver, synthesizer and The Syntor X radio provides full 
microprocessor control system are rated transmit and receive power at 
100% solid state. turn-on. Cooler operation allows longer 
component life, reducing maintenance 
in all systems. 


Ce Bt es 
() MoToOROLA: 
Trunked System 


son) Volume. 


Bitte hi Ul Male 3 an a et in 


Environmentally 


Description 


The Trunked Syntor X radio unit meets 


MIL Spec 810C for shock, vibration, 
rain, salt and dust atmospheres. The 
Syntor X radio features a heavy duty 
one-piece cast all aluminum housing and 
cover, and solid steel mounting tray. 


MIL 810C (MARCH, 1975) 


Rain (Method 506.1, Procedure |, rain 
chamber with wind source). Simulates 
2-5 inches per hour of rain with a hori- 
zontal wind velocity of 40 mph for a total 
test time of two hours. 


Dust (Method 510.1, Procedure |, 
dust/fine sand). Checks for ability of 
equipment to withstand effects of wind- 
driven dust. The dust, a fine grained 
silica flour, is wind-driven at varying 
velocities, temperatures and relative 
humidities, for a total test time of 

28 hours. 


Sait Atmosphere (Method 509.1, 
Procedure |, salt fog test). Determines 


durability of coatings and finishes 


exposed to corrosive salt atmospheres. 


a a a a ee eS ee en TY TI AO BaP OTP Tot FEE A PT TT ee 


Benefits 


The radio unit can be used in areas 
exposed to adverse weather conditions 
without requiring weatherproof boxes or 
covers. Even out of its mounting tray, 
the Trunked Syntor X radio is weather- 
proof and exceeds EIA specifications 
used as an industry standard today. 


Test consists of exposure of the equip- 
ment to a salt fog atmosphere under 
controlled temperature and humidity 
conditions for a period of 48 hours. 


Shock (Method 516.2, Procedure III, 
Crash Safety-half sine wave curve). 
Assures, if mounted correctly, that 
tested product will survive the severe 
shock load impact of crash environ- 
ments. This test was done for all six 
planes and takes into consideration all 
basic mounting possibilities. 


Vibration (Method 514.2, Procedure 
VIll, Tracked Vehicle, Curve W). A nine 
hour vibration test designed for tracked 
vehicles, with measurements in all 
three axes. 


enaig © a 


| : Flexibility 


The Trunked fleet and subfleet assign- 


ments are contained in a code plug 
located in the control head. 


This makes it possible to reassign a 
mobile for operation in a different fleet 
or subfleet by simple replacement of the 
code plug. No additional tuning or 
adjustment is required. 


A Busy Light gives visual indication that 


no voice channels are presently avail- 
able. This light is located on the control 
head. 


Activation of this light alerts the mobile 
operator that his call request has been 
placed in an ordered waiting line 
(queue), and he will automatically be 
“called back’’ once a channel becomes 
available. 


ae 2 : Power The Trunked Syntor X 35 watt trans- This provides extended communications 
es. mitter sets the standard for the two-way coverage. 
ae radio industry in the 800 MHz band. 
ee Antenna Switch oe The Trunked Syntor X radio switches Has proven reliability for as many as 200 
Goa Whe Se ee are sealed in glass in a special! housing. million operations without failure. Pro- 
vides an extra margin of assurance 
against malfunction. 
Automatically shuts off the transmitter Prevents lock-up of a repeater, or tie-up 


Time-Out Timer 


after a predetermined amount of time. 


of a channel by prolonged keying of the 
transmitter after the transmission has 
exceeded a preset time. 


a 


Feature: Description 


: 


Compact Design The Trunked Syntor X radio occupies 
only 460 cubic inches (7528 cubic centi- 
meters) and weighs just 22.5 pounds 


(10.2 kg). 


Benefits 


The Trunked mobile is less than ¥% 

the size of the Trunked Micor mobile. 
This size reduction will facilitate easier 
mounting and installation. Front mount- 
ing is simplified with a 10’ cable option. 


Soe eee 


All programmable trunking customer 
information is contained in the control 
head. The radio package can be easily 
changed out with a new radio. It will 
automatically assume the former radio 
control head’s programming character- 
istics and frequencies. 


Radio Inter-Changeability 


Simplifies field servicing and makes the 

stocking of spare radios for change-out eons 
of malfunctioning units very practical. 

Reduces system down time. 


Simplified 


a The Trunked Syntor X radio's servicing 
Maintenance oa 


is accomplished with an internally 
located (in the radio) microprocessor 
program and a Micor test set. Access to 
to the radio is easy. A simple key turn 
permits radio removal from the mount- 
ing tray, and the top cover is removed 
with the push of a button. 


SF 70 ia a 
The control head is of high impact plastic 


Contemporary 
Design construction. It features illumination of 
subfieet button selection and backlight- 
ing for the remainder of control head 


lettering. 


Standard Motorola test equipment is 
compatible with the Trunked Syntor X 
radio. Easy access and fixed tuned oper- 
ation simplify preventive maintenance. 


4 


Control head is attractively designed. 
Itis tough, durable, and easy to read. poe 


STE EAH URE TE DE 9 TA aa 


Negative/ 
Positive Ground 


The Trunked Syntor X radio has a float- 
ing ground. 


The radio will operate from either a posi- 
tive or negative ground without requiring 


— 


a converter. The appropriate polarity 
cable is required. 
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Subfleet Select Provides 5 pushbuttons mounted on con- Allows user to segment his operation for 
trol head which can be programmed for selective communications with distinct 
either one fleet call and 4 subfleet posi- subgroups within his fleet. This subdivi- 

; tions, or 5 subfleet with no fleet call. sion of a fleet permits privacy to an 
FE: individual subfleet level. 


re TE 


Volume Set Since the mobile remains silent unless Allows for the setting of volume levels in 
there is voice activity within its assigned the absence of any voice activity. 
fleet or subfleet, a volume set is avail- 
E able. This emits an audible tone by which / 
an operator may set his desired audio « 
level. 
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Connector 
Frequency 
Doubler & Buffer 
Be ON 
z ra Microprocessor 
: Ne Trunked 
Underside of Receiver Personality Board 
: PA Modules Audio 
Trunking 
Filter Board 
Reference Oscillator 
Voltage Control 
Oscillator (VCO) 
x Synthesizer 
=e Chip Set 
= Goes 
2 
Sh 
Synthesizer oS 
Loop Filter ‘ 
si 


Trunked SYNTOR SYA Radio 
Pre-amplifier . Sere eae aa ay ier a, BS — Antenna Switcher 
Rugged Die —' . => 
Cast Housing : 3 Common Circuits 
aA = —— Board 
Harmonic Filter 


Programmed 
Memory 


RF Pre-selector 


Trunked SYNTOR SYA FM Two-Way Radio 


Lh 


Performance Specifications 


General Specifications 


No. of Frequencies: Twenty 


Primary Power: 12V dc negative or positive ground. Radio is supplied for operation with negative ground vehicles. Optional cable kit 
permits operation with positive ground vehicles. 


Dimensions: 2.5” H x 11.5” Wx 16.0” L (63.5 mm x 292 mm x 406 mm) 
Weight: Approx. 22.5 Ibs. (10.2 kg) Ship Wt. approx. 37.5 Ibs. (17 kg) 


Metering: A single-scale 0 to 50 microampere meter or Motorola Portable Test Set can be used to measure all circuits essential 
Intermittent 


to adjustment and checking. 
Max. Batt. Drain 
Model ° ti 
Number Minimum Rf peraton Stdby. Revr. Transmit 
Power Output @ 13.8V @ 13.8V ~ @ 13.6V 


T45VBU5600AK 35W =12V de 3.3A 


EIA 


806-825TX/ 
851-870RX 


Transmitter Receiver Speaker 


Spurious & Harmonics: More than 85 dB below carrier (per Sensitivity— Dimensions: 5” x 5” x 242” excluding mounting 


bracket (127 mm x 127 mm x 63mm) 


EIA Spec RS152B) 2 dB Quieting: 35 nV 
EIA SINAD: § .25 nV 
Frequency Stability: =+.0002% of assiqned center a enaine ee Weight: 1%2 lbs. (680g) 


frequency from —40°C to +70°C Selectivity: 
ambient, (+25°C ref.) (EIA SINAD) —80 dB @ +25 kHz 
—90 dB @ +100 kHz 


Modulation: 15F2 and 16F3: (ROSES etetaaet saan a anne eee 
£5 kHz for 100% @ 1000 Hz Intermodulation: Control Head 


(EIA SINAD) —80 dB “ 
Audio Sensitivity: 0.080V +3 dB for 60% max. ; Dimensions: 67%” W x 2%” H x 5%4” D \ 
deviation @ 1000 Hz Spurious and excluding mounting (175 mm x 57 mm x 146 mm) : 
ie Lee eee Image Rejection: —1{00 dB bracket 
FM Hum and Noise: \ Sarsiarmse rma mage We eeaieis or a ee ee | 
EIA Method Companion Acvr. Response —60 dB EIA Modulation Weight: 1 |b. (453g) 


RS152B Response —50 dB Acceptance: +7.5 kHz minimum —— NA 
Ne EE SEs Ls A ee t Drain: 
Audio Response: --1, me dB a 6 dB per octave Input {mpedance: 50 ohms polis pial MeO 
pre-emphasis characteristic from Safety: 
300 to 3000 Hz Audio Output: 15 watts at less than 3% distortion ee ee Oe 
(into an 8 ohm load) Leen a Se 


Audio Distortion: Less than 2% @ 1000 Hz, 
60% max. deviation Maximum Frequency 


Separation: 19 MHz fs : 
[Maximum Frequensy SSS [J Transistorized Palm Type 
Separation: 19 MHz Frequency Stability: +.0002% of assigned center 


frequency from —40°C to +70°C Microphone 
FCC Designation: CC5023—licensable under FCC ambient, (+-25°C ref.) P 


Rules Part 90 for 15F2, 16F3 and 
16F9 emission FCC Designation: RC0246 
a! 


Mounting: Hang-up Brkt Included 


S) MOTOROLA 
Communications and Electronics Inc. 


Specifications Subject to Change Without Notice. 


A Subsidiary of Motorola, Inc. ®, Motorola and Syntor X are trademarks of Motorola “ 
1301 East Algonquin Rd., Schaumburg, Illinois 60196 hie ty PA aN a by Motorola Inc. M™ Printed \ 
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806-870 MHz 
15/35 Watts 
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TRUNHEND 


SYNTOR 


“Syntor X 2” Control Head 


Description 


The Trunked Syntor X 2 radio contains 
all the logic circuitry required to inte- 
grate this trunked mobile into a fully 
automatic trunked channel sharing system. 


The Trunked Syntor X 2 radio comes 
fully equipped for up to 20 channel 
operation. 


Specific RF frequencies are created 
electronically rather than by individual 
crystals or channel elements. The syn- 
thesizer spans the entire 800 MHz 
spectrum. 


Transmitter, receiver, synthesizer and 
microprocessor control system are 
100% solid state. 


The Trunked fleet and subfleet assign- 
ments are contained in a code plug 
located in the radio. 


The trunked SYNTOR X 2 radio is avail- 
able in both 15 and 35 watt versions. 


The Trunked Syntor X 2 radio switches 
are sealed in glass in a special housing. 


: TOROLA 


with subfleet select option 


2 FM Two-Way Radio 


Benefits 


Motorola's Trunked Systems result in 
simplified mobile operation by the 
elimination of frequency selection, 
squelch controls, and monitoring re- 
quirements. They provide privacy from 
other system users, and up to 20 channe! 
operation. 


20 channels expand communication 
capabilities by providing substantially 
more channels to handle call requests. 


No channel elements are required. Syn- 
thesizer operation eliminates the need 

to return a radio for servicing to imple- 
ment additional channels when the 
system grows in its number of frequen- 
cies. The radio will resoond automatically 
to system frequency growth. 


The Syntor X 2 radio provides full 

rated transmit and receive power at 
turn-on. Cooler operation allows longer 
component life, reducing maintenance in 
all systems. 


This makes it possible to reassign a 
mobile for operation in a different fleet 
or subfleet by simple replacement of the 
code plug. No additional tuning or adjust- 
ment is required. 


This choice of power levels allows you to 
tailor your system to your coverage 
requirements. 


Has proven reliability for as many as 200 
million operations without failure. Pro- 
vides an extra margin of assurance 
against malfunction. 


(M) MOTOROLA 
\7 TRUNKED SYSTEM 


Standard “Syntor X 2” Control Head 


-e- 


Feature Description 


Time-Out Timer Automatically shuts off the transmitter 


after a predetermined amount of time. 


Benefits 


Prevents lock-up of a repeater, or tie-up 
of a channel by prolonged keying of the 


transmitter after the transmission has ex- 


ceeded a preset time. 


The Trunked Syntor X 2 radio occupies 
only 460 cubic inches (7528 cubic centi- 
meters) and weighs just 22.5 pounds 
(10.2 kg). 


The Trunked mobile is less than *% the 
size of the Trunked Micor mobile radio. 
This size reduction will facilitate easier 
mounting and installation. Front mount- 


ing Is simplified with a 10 ft. cable option. 


The Trunked Syntor X 2 radio’s servicing 
is accomplished with an internal (in the 
radio) microprocessor program and a 
Micor test set. Access to the radio is 
easy. A simple key turn permits radio 
removal from the mounting tray, and the 
top cover is removed with the push of a 
button. 


Standard Motorola test equipment is 
compatible with the Trunked Syntor X 2 


radio. Easy access and fixed tuned oper- 


ation simplify preventive maintenance. 


The control head is of high impact 
plastic construction. It features back- 


control rotary switches. 


lighting for subfleet selection and volume 


~ Control head is attractively designed. 


It is tough, durable, and easy to read. 


The standard Trunked SYNTOR X 2 con- 
trol head is equipped with on/off control, 


tional multiple subfleet selection control 
head |s also available. 


The Trunked SYNTOR X 2 mobile radio 
is fully compatible in fleets presently 
using any Motorola trunked radios. 


Subfleet Selec Provides a 5 position rotary switch 
mounted on control head which can be 
programmed for either one fleet call and 
4 subfleet positions, or 5 subfleet with 
no fleet call. 


volume control and transmit light. An op- 


Easy, on-hands operation allows the 
operator to simply pick up the micro- 
phone and transmit. 


Provides 100% system compatibility, 
allowing you to choose whichever radio 
best suits your communications needs. 


Allows user to segment his operation for 


selective communications with distinct 
subgroups within his fleet. This subdivi- 
sion of a fleet permits privacy to an in- 
dividual subfleet level. 


y ly 
a Accessory Interface Substitutes System 90-type control head 
| 


for standard control head. 


Allows more sophisticated options such 


as expanded subfleet capability, volume 


set, and multiple code plug select. 


TRUNHEND 


SUNTOR 2 F&M Two-Way Radio 


Performance Specifications 
General Specifications 


No. of Frequencies: Twenty 


Primary Power: 12V de negative ground 


Dimensions: 2.5” H x 11.5” W x 16.0” L (63.5 mm x 292 mm x 406 mm) 
Weight: Approx. 22.5 Ibs. (10.2 kg) Shio Wt. approx. 37.5 Ibs. (17 kg) 
Metering: A single-scale 0 to 50 microampere meter or Motorola Portable Test Set can be used to measure all circuits essential 
to adjustment and checking. 
EIA Max. Batt. Drain 
Freq. Model ntermittent Opverati 
ae on = 
(MHz) Number Minimum Rf P Stdby. RCVR. Transmit 
Power Output @ 13.8V @ 13.8V @ 13.8V 
806-825TX/ L T35VBJ5GO00 15W 12V de neg. grd 141A 3 2A 8A 
851-870RX T45VSJ5G00 35W 13A 
Transmitter Receiver Speaker 
Output Impedance: 50 ohms Channel Spacing: 25 kHz Dimensions: 5” x 5” x2%” excluding mounting 
Spurious & Harmonics: More than 80 dB below carrier (per Sensitivity— bracket (127 mm x 127 mm x 
EIA Spec RS152B) 20 dB Quieting: .50 nV 63 mm) 
Frequency Stability: + .0002% of assigned center EIA SINAD: 35 uV Weight: 1% Ibs. (680g) 
frequency from —30°C to + 60°C Selectivity: 
ambient, ( + 25°C ref.) (EIA SINAD) 75 dB @ + 25 kHz Control Head 
Modulation: 15F2 and 16F3: Intermodulation: Dimensions: 67” Wx 2” H x 334”D 
EO KHZ for 10074 @ 1000) Hz (EIA SINAD) —70 dB excluding mounting (175 mm x 51 mm x 95 mm) 
Audio Sensitivity: 0.080V + 3dB for 60% max. Spurious and bracket 
deviation @ 1000 Hz Image Rejection: —90 dB Weight: 1 Ib. (453g) 
Audio Response: +1, —3 dB of a 6 dB per octave EIA Modulation Current Drain: 75 ma 
pre-emphasis characteristic from Acceptance: + 7.0 kHz minimum ae 5 = a eee 
300 to 3000 Hz : afety: eets or exceeds Federal Safety 
—- Input Impedance: 50 ohms Standard FS-201 & SAEJ921 
Audio Distortion: 


Less than 2% @ 1000 Hz, 
60% max. deviation 


Audio Output: 


5 watts at less than 5% distorion 


Maximum Frequency 
Separation: 


19 MHz 


Maximum Frequency 
Separation: 


19 MHz 


FCC Designation: 


15W:CC5041 

35W:CC5023 licensable under FCC 
Rules Part 90 for 15F2, 16F3 and 
16F9 emission 


Frequency Stability: 


+ .0002% of assigned center 
frequency from — 30°C to + 60°C 
ambient, (+ 25°C ref.) 


FCC Designation: 


RCO0246 


NATIONAL 


(CS) MOTOROLA 


Communications 


SERVICE 


Support Services 


Wherever Motorola sells, our product 
is backed by service. In the U.S., we 
have 900 authorized or company- 
owned centers. In addition, our 


products are serviced throughout 
the world by a wide network of 
company or authorized independent 
distributor service organizations. 


Transistorized Palm Type 


Microphone 


Mounting 


: Hang-up Brkt included 


(AA) MOTOROLA 
Communications and Electronics Inc. 


A subsidiary of Motorola, Inc. 
1301 E. Algonquin Road, Schaumburg, Illinois 60196 
Telephone (312) 397-1000 


Specifications subject to change without notice. 

® , Motorola, MICOR, Systems 90 and SYNTOR X are 
trademarks of Motorola Inc. ™ © Copyright 1981 by 
Motorola Inc. MM Printed in U.S.A. (8105) Merit 
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(AA) MOTOROLA TRUNHED 


SUnTOR DAS 


FM Two-Way Radio 


TX: 816-821 MHz 
RX: 861-866 MHz 
. 15/35 Watts 
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SUNTOR S&B FM Two-Way Radio 


Feature =~ __~__sODescription Benefits 
Trunked System - | ~~ ‘+The Trunked Syntor X 3 radio contains Motorola's Trunked Systems result in 
Operation _ — all the logic circuitry required to inte- simplified mobile operation by the 
.  . grate this trunked mobile into a fully elimination of frequency selection, 
automatic trunked channel sharing system. squelch controls, and monitoring re- 


quirements. They provide privacy from 
other system users, and up to 20 channel 
operation. 


20 Channel Operation — The Trunked Syntor X 3 radio comes 20 channels expand communication 
oe . fully equipped for up to 20 channel capabilities by providing substantially 
operation. more channels to handle call requests. 


Fast-Lok Synthesizer ——” Specific RF frequencies are created No channel elements are required. Syn- 
[— . electronically rather than by individual thesizer operation eliminates the need 
crystals or channel elements. The syn- to return a radio for servicing to imple- 
thesizer spans the entire 800 MHz ment additional channels when the 
spectrum. system grows in its number of frequen- 


cies. The radio will respond automatically 
to system frequency growth. 


AllSolidState  — Transmitter, receiver, synthesizer and The Syntor X 3 radio provides full 
. microprocessor control system are rated transmit and receive power at 
100% solid state. turn-on. Cooler operation allows longer 
component life, reducing maintenance in 
all systems. 


The trunked Syntor X 3 radio is avail- This choice of power levels allows you to 
able in both 15 and 35 watt versions. tailor your system to your coverage 
requirements. 


Powers 


Code Plug Flexibility 


The Trunked fleet and subfleet assign- This makes it possible to reassign a 
ments are contained in a code plug mobile for operation in a different fleet 
located in the radio. or subfleet by simple replacement of the 


code plug. No additional tuning or adjust- 
ment is required. 


The Trunked Syntor X 3 radio switches Has proven reliability for as many as 200 

are sealed in glass in a special housing. million operations without failure. Pro- 
vides an extra margin of assurance 
against malfunction. 


Antenna Switch 


Volume 


© Volume 


‘ky MOTOROLA. b oo 
PA) Tos nee (AA) MOTOROLA | ( 
Se ae PO Ck a econ EHS 
ciated ae 
“Syntor X 3” Control Head Standard “Syntor X 3” Control Head 


with subfleet select option 


Description 


Automatically shuts off the transmitter 
after a predetermined amount of time. 


The Trunked Syntor X 3 radio occupies 
only 460 cubic inches (7528 cubic centi- 
meters) and weighs just 22.5 pounds 
CHOE2 ko): 


The Trunked Syntor X 3 radio’s servicing 
is accomplished with a built in 
microprocessor program and a Micor 
test set. Access to the radio is easy. A 
simple key turn permits radio removal 
from the mounting tray, and the top 
cover is removed with the push of a 
button. 


The control head is of high impact 
plastic construction. It features back- 
lighting for subfleet selection, volume 
control and on/off switches. 


The standard Trunked Syntor X 3 con- 
trol head is equipped with on/off control, 
volume control and transmit light. An op- 
tional multiple subfleet selection control 
head is also available. 


The Trunked Syntor X 3 mobile radio 
is fully compatible in fleets presently 
using any Motorola trunked radios. 


Provides a 5 position rotary switch 
mounted on control head which can be 
programmed for either one fleet call and 
4 subfleet positions, or 5 subfleets with 
no fleet call. 


Benefits 


Prevents lock-up of a repeater, or tie-up 
of a channel by prolonged keying of the 
transmitter after the transmission has ex- 
ceeded a preset time. 


The Trunked mobile is less than 24 the 
size of the Trunked Micor mobile radio. 
This size reduction will facilitate easier 
mounting and installation. Front mount- 
ing is simplified with a 10 ft. cable option. 


Standard Motorola test equioment is 
compatible with the Trunked Syntor X 3 
radio. Easy access and fixed tuned oper- 
ation simplify preventive maintenance. 


Control head is attractively designed. 
It is tough, durable, and easy to read. 


Easy, straightforward operation allows the 
operator to simply pick up the micro- 
phone and transmit. 


Provides 100% system compatibility, 
allowing you to choose whichever radio 
best suits your communications needs. 


Allows user to segment his operation for 
selective communications with distinct 
subgroups within his fleet. This subdivi- 
sion of a fleet permits privacy to an in- 
dividual subfleet level. 


TRUNIHENDN 


SYNTOR 


SAB FM Two-Way Radio 


Performance Specifications 


General Specifications 


No. of Frequencies: Twenty 


Primary Power: 12V de negative ground. 


Dimensions: 2.9 xed rom Wee 16,07 IE(68.oumimx 292) minnie 06 nmin) 
Weight: Approx. 22.5 Ibs. (10.2 kg) Ship Wt. approx. 37.5 Ibs. (17 kg) 
Metering: A single-scale 0 to 50 microampere meter or Motorola Portable Test Set can be used to measure all circuits essential 
to adjustment and checking. 
- er a atin Max. Batt. Drain 
req. ode ntermitten Operation | 
(MHz) Number Minimum Rf C Stdby. RCVR. Transmit 
Power Output @ 13.8V @ 13.8V @ 13.8V 
816-821TX T35VUJ5G00 15W 12V dc neg. grd. 141A 3.3A 8.0A 
861-866RX T45VUJ5G00 35W 141A 3.3A 13.0A 
Transmitter Receiver Speaker 
Output Impedance: 50 ohms Channel Spacing: 25 kHz Dimensions: 5” x 5” x 2%” excluding mounting 
Spurious & Harmonics: More than 60 dB below carrier (per Sensitivity— bracket (127 mm x 127 mm x 
EIA Spec RS152B) 20 dB Quieting: 40 nV 63 mm) 
Frequency Stability: + .00025% of assigned center EIA SINAD: 30 uV Weight: 1% bs. (680g) 
frequency from —30°C to + 60°C Selectivity: 
ambient, (+ 25°C ret.) (EIA SINAD) 75 d8 @ + 25 kHz Control Head 
Modulation: 15F2 and 16F3: Intermodulation: [ ; : ” n m 
Dimensions: 67%” W x 2” H x 3%4”D 
+5 kHz for 100% @ 1000 Hz (EIA SINAD) —70 dB (excluding mounting (175 mm x 51 mm x 95 mm) 
Audio Sensitivity: 0.080V + 3dB for 60% max. Spurious and bracket ) 
deviation @ 1000 Hz Image Rejection: —70dB Weight: 1 Ib. (453g) 
Audio Response: +1, —3 dB of a 6 dB per octave EIA Modulation Current Drain: 75 ma 
pre-emphasis characteristic from Acceptance: +7.0 kHz minimum 
300 to 3000 Hz Safety: Meets or exceeds Federal Safety 
—— Input Impedance: 50 ohms Standard FS-201 & SAEJ921 
Audio Distortion: Less than 2% @ 1000 Hz, 


60% max. deviation 


Maximum Frequency 
Separation: 


19 MHz 


Audio Output: 


3 watts at less than 5% distorion 


Maximum Frequency 


Transistorized Palm Type 


FCC Designation: 


35W:CC5023 

15W:CC5041 licensable 

under FCC Rules Part 90 for 15F2, 
16F3 and 16F9 emission 


NATIONAL 


(S) MOTOROLA 


Communications 


SERVICE 


Support Services 


Separation: 5 MHz Microphone 
Frequency Stability: + .00025% of assigned center = : 
frequency from —30°C to +60°C Mounting: Hang-up Brkt included 
ambient, (+ 25°C ref.) 
FCC Designation: RC0246 


Wherever Motorola sells, our product 
is backed by service. In the U.S., we 
have 900 authorized or company- 
owned centers. In addition, our 


products are serviced throughout 
the world by a wide network of 
company or authorized independent 
distributor service organizations. 


Communications and Electronics Inc. 


A subsidiary of Motorola, Inc. 
1301 E. Algonquin Road, Schaumburg, Illinois 60196 
Telephone (312) 397-1000 


Specifications subject to change without notice. 
®, Motorola, MICOR and SYNTOR X are trademarks of 


Motorola Inc. H © 1981 by Motorola Inc. ™@ Printed in 
U.S.A. (8109) Merit. 
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(AA) MOTOROLA Trunked 


| | FM Radio Control Station 


806-870 MHz 
: 10 Watts 
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Trunked SYNTOR SA FM Radio Control Station 


Feature 


Description 


The Trunked Syntor X control station 
contains all the logic circuitry required 
to integrate this high performance radio 
into a fully automatic channel sharing 
trunked system. 


Benefits 


Motorola’s Trunked Systems result in 
simplified user operation through the 
elimination of frequency selection, 
squelch controls, and monitoring re- 
quirements. They provide privacy from 
other system users, and up to 20 
channel operation. 


The Trunked Syntor X control station 
comes fully equipped with up to 20 
Channel operation. 


Specific RF Frequencies are created 
electronically rather than by individual 
crystals or channel elements. The syn- 
thesizer spans the entire 800 MHz 
spectrum. 


20 channels expand communications 
capabilities by providing substantially 
more channels to handle call requests. 


No channel elements are required. Syn- 
thesizer operation eliminates the need 

to return the control station for servicing 
to implement additional channels when 
the system grows in its number of 
frequencies. The control station will re- 
spond automatically to system frequency 
growth. 


The Trunked Syntor X control station 
features less than 2% audio distortion 
with spurs and harmonics at —85 cB, 
and .0002 frequency stability at —30°C 
to +60°C. 


Transmissions will be sharp and clear { 
with a minimum of transmitter gener- 

ated noise. Transmissions will remain on 
frequency regardless of extreme 
temperature conditions. 


Receiver Exce 


The Trunked Syntor X control station 
receiver features —80 GB intermodula- 
tion protection, —80 dB selectivity at the 
first adjacent channel, and a built-in 
preamp providing sensitivity of .25 pv 
(EIA SINAD). 


Provides a Clear signal in high RF density 
areas. Adjacent channel interference is 
minimized. Receives even extremely 
weak transmissions for improved dis- 
tance coverage. 


Solid State 


The Trunked Syntor X control station’s 
transmitter, receiver, synthesizer, power 
supply and microprocessor control 
system are 100% solid state. 


Solid state components provide greater 
reliability and equipment durability. 


Operational le 


Available in local and extended control 
configurations. 


Local Control—for desktop installation, contains all control functions on the front panel. 
Matching desk microphone is provided. 


You can choose the configuration that 
best suits your dispatching needs. 


Extended Local Control—use the standard desk microphone for local control or use the 
optional Series 80 Local Desk Set for extended local control to serve as 
radio “dispatch points” up to 100 cable feet from the control station. 


Description 


All input and output connections, in- 
cluding AC power and antenna, are at 
the rear of the unit. 


Benefits 


Servicing can be performed without 
disturbing the connectors. 


The radio module can be lifted out of 
the station chassis for servicing while 
still connected. 


Provides the technician with complete 
access to the unit while it is in oper- 
ating condition. 


The front panel can be pivoted down. 


Provides access to all the local controls. 


Full metering socket capability. 


Simplifies tuning. 


Service intercom is available on an 
optional basis. 


NS 
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Provides communications between the 
station and its control point. 


Trunked SYNTOR D4 FM Radio Control Station 


Feature 


Trunked System Ope 


Description 


The Trunked Syntor X control station 
contains all the logic circuitry required 
to integrate this high performance radio 
into a fully automatic channel sharing 
trunked system. 


Benefits 


Motorola’s Trunked Systems result in 
simplified user operation through the 
elimination of frequency selection, 
squelch controls, and monitoring re- 
quirements. They provide privacy from 
other system users, and up to 20 
channel operation. 


The Trunked Syntor X control station 
comes fully equipped with up to 20 
Channel operation. 


20 channels expand communications 
capabilities by providing substantially 
more channels to handle call requests. 


Specific RF Frequencies are created 
electronically rather than by individual 
crystals or channel elements. The syn- 
thesizer spans the entire 800 MHz 
spectrum. 


No channel elements are required. Syn- 
thesizer operation eliminates the need 

to return the control station for servicing 
to implement additional channels when 
the system grows in its number of 
frequencies. The control station will re- 
spond automatically to system frequency 
growth. 


The Trunked Syntor X control station 
features less than 2% audio distortion 
with spurs and harmonics at —85 dB, 
and .0002 frequency stability at —30°C 
10°4- 60°C. 


Transmissions will be sharp and clear 
with a minimum of transmitter gener- 

ated noise. Transmissions will remain on 
frequency regardless of extreme 
temperature conditions. 


Receiver Excellen 


The Trunked Syntor X control station 
receiver features —80 dB intermodula- 
tion protection, —80 dB selectivity at the 
first adjacent channel, and a built-in 
preamp providing sensitivity of .25 pv 
(EIA SINAD). 


Provides a Clear signal in high RF density 
areas. Adjacent channel interference is 
minimized. Receives even extremely 
weak transmissions for improved dis- 
tance coverage. 


Solid State — 


Operational Flexibility 


The Trunked Syntor X control station’s 
transmitter, receiver, synthesizer, power 
supply and microprocessor control 
system are 100% solid state. 


Solid state components provide greater 
reliability and equipment durability. 


Available in local and extended control 
configurations. 


Local Control—for desktop installation, contains all control functions on the front panel. 
Matching desk microphone is provided. 


You can choose the configuration that 
best suits your dispatching needs. 


Extended Local Control—use the standard desk microphone for local control or use the 
optional Series 80 Local Desk Set for extended local control to serve as 
radio “dispatch points’’ up to 100 cable feet from the control station. 


Trunked SYNTOR SA FM Radio Control Station 


sa £2 Tai  éé #é # ei _————————————————————= — —= #- RN, ssl 


Feature 


Trunked System Operation 


20 Channel Operation 


Description 


The Trunked Syntor X control station 
contains all the logic circuitry required 
to integrate this high performance radio 
into a fully automatic channel sharing 
trunked system. 


Benefits 


Motorola's Trunked Systems result in 
simplified user operation through the 
elimination of frequency selection, 
squelch controls, and monitoring re- 
quirements. They provide privacy from 
other system users, and up to 20 
channel operation. 


The Trunked Syntor X control station 
comes fully equipped with up to 20 
channel operation. 


20 channels expand communications 
capabilities by providing substantially 
more channels to handle call requests. 


Fast-Lok Synthesizer 


Specific RF Frequencies are created 
electronically rather than by individual 
crystals or channel elements. The syn- 
thesizer spans the entire 800 MHz 
spectrum. 


No channel elements are required. Syn- 
thesizer operation eliminates the need 

to return the control station for servicing 
to implement additional channels when 
the system grows in its number of 
frequencies. The control station will re- 
spond automatically to system frequency 
growth. 


Premium Performance 
Specifications 


Receiver Excellence 


The Trunked Syntor X control station 
features less than 2% audio distortion 
with spurs and harmonics at —85 dB, 
and .0002 frequency stability at —30°C 
to +60°C. 


Transmissions will be sharp and clear 
with a minimum of transmitter-gener- 
ated noise. Transmissions will remain on 
frequency regardless of extreme 
temperature conditions. 


The Trunked Syntor X control station 
receiver features —80 dB intermodula- 
tion protection, —80 dB selectivity at the 
first adjacent channel, and a built-in 
preamp providing sensitivity of .25 pv 
(EIA SINAD). 


Provides a clear signal in high RF density 
areas. Adjacent channel interference is 
minimized. Receives even extremely 
weak transmissions for improved dis- 
tance coverage. 


Solid State 


Operational Flexibility 


SL 


radio ‘dispatch points” up to 100 cable feet from the control station. | 


The Trunked Syntor X control station’s 
transmitter, receiver, synthesizer, power 
supply and microprocessor control 
system are 100% solid state. 


Solid state components provide greater 
reliability and equipment durability. 


Available in local and extended control 
configurations. 


You can choose the configuration that 
best suits your dispatching needs. 


Local Control—for desktop installation, contains all control functions on the front panel. 
Matching desk microphone is provided. 


Extended Local Control—use the standard desk microphone for local control or use the 
optional Series 80 Local Desk Set for extended local control to serve as 


Description 


Choice of two subfleet selector options 
One is a six-position selector which 
provides one fleet-call position and up 
to 5 subfleet positions. The second 
option is a 16 position selector switch 
which offers one fleet call position and 
up to 15 subfleets 


Benefits 


Provides maximum flexibility to structure 
and organize a customer's operation 
within a fleet and numerous subfleets for 
added segmentation. 


A panel mounted switch allows the con- 
trol station to transmit a message to 
virtually every unit of every fleet in its 
Trunked System. This option is reserved 
exclusively for the Trunked System 
owner. 


Provides the system owner's dispatcher 
a means of disseminating urgent, impor- 
tant information to all users in the 
Trunked System 


Feature Description Benefits Feature 
Code Plug Flexibility The Trunked Syntor X control station This makes it possible to reassign a con- Subfleet Selector 
Yeon fleet and subfleet configurations are trol station to a different fleet or subfleet 
contained in a code plug mounted in the by simple replacement of the code plug. 
Trunking Control Logic module. No additional tuning or adjustment is 
required. 
Time-Out Timer Automatically shuts off the transmitter Prevents lock-up of a repeater, or the 
after a pre-determined period of time. tie-up of a channel by the inadvertent or System Call 
prolonged keying of the transmitter. 
Emits an audible tone in advance of 
shutting down the transmitter after the 
transmission has exceeded a preset 
time. 
Busy Indication Provided standard on all Trunked Syntor Activation of this light alerts the operator Control Point and Intercom Kit 


X control stations. Gives a visual indica- 
tion that no voice channels are presently 
available. A flashing green on/off light 
indicates this condition. 


that his call request has been placed in 
an ordered waiting line (queue) and he 
will automatically be called back once a 
channel becomes available. 


Provides the control point supervisory 
switch and intercom required by the 
FCC, between dispatch points and the 
Trunked control station. 


The intercom option provides a con- 
venient method of communications to 
additional dispatch points 


Panel Mourtted Operational 


Compact Stylish Design The Trunked Syntor X control station Makes it a welcome addition to the 


Twelve or 24-hour digital clock with light 
emitting diode (LED) readouts, aids with 
station or message log; stylish adapta- 
tion to any office. VU meter provides 
instant identification of microphone 
audio levels, helps dispatcher maintain 
proper speaker distance. 


These convenience options help the 
dispatcher optimize the efficiency of 
the system 


1 SYST 


The Trunked Syntor X control station 
can be operated from any of these addi- 
tional power sources. 


Ideal for applications where primary 
sources of AC power may vary. 


j Accessories 
is small, lightweight, and contemporary decor of any office. Can easily be 
in its styling. installed on a desk, tabletop, or shelf. 
Clock vu System Transmit Power-On Speaker 100/220/240 AC 
Display Meter Light Busy Light 
DC Only Operation 


Transmit 
Switch 


Intercom Takeover 5 or 15 Volume 
Switch Switch Position Set 
Subfleet 
Switch 


Operates from 12V dc battery source, 
only. 


Provides a cost-effective alternative 
when AC power is not available. 


Trunked SYMTOR SA FM Radio Control Station 


Performance Specifications 


General 
[ Maxinuni AC Current Drain DC Current Drain 
aoe AT apts RF Output Input Voltage (@ 121V, 60 Hz) @ 13.6V 
: Power Standby Transmit Standby Transmit 
120V ac @ 60 Hz 
L35VBB5174AM 806-870 10W (100/220/240V ac Opt.) .25A 1.2A 7A 
(12V de Opt.) 


Dimensions: 


Weight: 


No. of Frequencies: Twenty. 


6%” high x 16%” wide x 22%” long. (175 x 425 x 565 mm) 


Approximately 53 Ibs. (24 kg.) Shipping weight, including accessories: approx. 57 Ibs. (28 kg.). 


Transmitter 806-825 MHz 


RF Power Output: 10 W 
Var to 3 W 
Output Impedance: 50 ohms 
Spurious and Harmonic 
Emissions: —85 dB 


Frequency Stability: 


+,.0002% from —30°C to +60°C ambient 
+25°C ref. 15% primary voltage variation 


Maximum 
Frequency Separation: 


19 MHz 


Modulation: 


Audio Sensitivity: 


15F2 and 16F3: 
=£5 kHz for 100% @ 1000 Hz 


0.080 V +3 dB for 60% max. deviation @ 
1000 Hz 


FM Noise 
EIA Method: 


Companion Revr. Response —60 dB 
RS152B Response —50 dB 


Audio Response: 


+1, —3 dB of 6 dB/octave preemphasis 
characteristic from 300 to 3000 Hz 


Audio Distortion: 


Less than 2% @ 1000 Hz, 60% maximum 
deviation 


FCC Designation: 


CC5031—licensable under FCC Rules Part 90 
for 15F2, 16F3 and 16F9 emission. 


distri 


NATIONAL Support Services 
ae Wherever Motorola sells, our product 
peorbbats ames is backed by service. In the U.S., we 
have 900 authorized or company- 


SMI owned centers. In addition, our 
products are serviced throughout 
the world by a wide network of 
company or authorized independent 


butor service organizations. 


Receiver 851-870 MHz 


Channel Spacing: 


25 kHz 


EIA Modulation 
Acceptance: 


7.0 kHz min. 


Selectivity—EIA-SINAD: 


+25 kHz: —80 dB 
+100 kHz: —90 dB 


Frequency Stability: 


Within +.0002% from —30°C to +60°C 
ambient, +25°C ref. =15% primary voltage 
variation 


Maximum 


Frequency Separation: 19 MHz 
Input Impedance: 50 ohms 
Sensitivity— 
20 dB Quieting: .35 nV 
EIA SINAD: .25 wV 
Intermodulation— 
EIA SINAD: —80 dB 
Spurious & Image 
Rejection: —100 dB 
Audio Characteristics 
For Local Speaker Output: 5W at (16 Q) 


Response: +2, —8 dB of 6 dB/octave deemphasis 
characteristic from 300 to 3000 Hz 
Distortion: Less than 5% at 1000 Hz 
Hum & Noise: —50 dB 
FCC Designation: RC0246 


Communications and Electronics Inc. 


A subsidiary of Motorola, Inc. 
1301 E. Algonquin Road, Schaumburg, Illinois 60196 
Telephone (312) 397-1000 


Specifications subject to change without notice. 
®, Motorola, Series 80 and SYNTOR X are trademarks of 
Motorola Inc. ll © 1981 Motorola Inc. @ Printed in U.S.A. 


(8102) Merit 
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Trunked Radio Systems 


e Central Controller 
e Trunked Repeaters 35/70/125 Watts 


| (AA) MOTOROLA 


806-870 MHz 


Feature Description Benefits 

Connections All input and output connections, in- Servicing can be performed without 
cluding AC power and antenna, are at disturbing the connectors. 
the rear of the unit. 

Modular The radio module can be lifted out of Provides the technician with complete 
the station chassis for servicing while access to the unit while it is in oper- 
still connected. ating condition. 

Front Panel The front panel can be pivoted down. Provides access to all the local controls. 

Metering Full metering socket capability. Simplifies tuning. 

Service Intercom Service intercom is available on an Provides communications between the 


optional basis. 


station and its control point. 


Trunked SY¥NTOR SA FM Radio Control Station 


Performance Specifications 


General 
és AC Current Drain DC Current Drain 
Maximum 
pee Eee. RF Output Input Voltage (@ 121V, 60 Hz) @ 13.6V 
Power Standby Transmit | Standby Transmit 
120V ac @ 60 Hz 
L35VBB5174AM 806-870 10W (100/220/240V ac Opt.) .25A 1.2A 7A 
(12V de Opt.) 


No. of Frequencies: Twenty. 


Dimensions: 


67%” high x 1634” wide x 22%” long. (175 x 425 x 565 mm) 


Weight: Approximately 53 Ibs. (24 kg.) Shipping weight, including accessories: approx. 57 Ibs. (28 kg.). 


Transmitter 806-825 MHz 


Receiver 851-870 MHz 


RF Power Output: 10 W 
Var to 3 W 


Output Impedance: 50 ohms 


Channel Spacing: 25 kHz 
EIA Modulation 
Acceptance: 7.0 kHz min. 


Spurious and Harmonic 
Emissions: —85 dB 


Selectivity—EIA-SINAD: 


+25 kHz: —80 dB 
+100 kHz; —90 dB 


Frequency Stability: 


+.0002% from —30°C to +60°C ambient 
+25°C ref. 15% primary voltage variation 


Maximum 
Frequency Separation: 19 MHz 


Frequency Stability: 


Within +.0002% from —30°C to +60°C 
ambient, +25°C ref. =15% primary voltage 
variation 


Maximum 


FCC Designation: 


CC5031—licensable under FCC Rules Part 90 
for 15F2, 16F3 and 16F9 emission. 


NATIONAL Support Services 


Wherever Motorola sells, our product 
is backed by service. In the US., we 
have 900 authorized or company- 
a owned centers. In addition, our 
products are serviced throughout 
the world by a wide network of 
company or authorized independent 
distributor service organizations 


@ MOTOROLA 
y (COMMUNICATIONS 


Frequency Separation: 19 MHz 
Modulation: 15F2 and 16F3: 
=£5 kHz for 100% @ 1000 Hz Input Impedance: 50 ohms 
Audio Sensitivity: 0.080 V +3 dB for 60% max. deviation @ Sensitivity— 
1000 Hz 20 dB Quieting: .35 wV 
EIASINAD: 25 nV 
FM Noise Companion Revr. Response —60 dB 
EIA Method: RS152B Response —50 dB Intermodulation— 
EIA SINAD: —80 dB 
Audio Response: +1, —3 dB of 6 dB/octave preemphasis _ — 
characteristic from 300 to 3000 Hz Spurious & Image 
L Rejection: —100 dB 
Audio Distortion: Less than 2% @ 1000 Hz, 60% maximum 
deviation Audio Characteristics 
For Local Speaker Output: 5W at (16 Q) 


Response: +2, —8 dB of 6 dB/octave deemphasis 
characteristic from 300 to 3000 Hz 
Distortion: Less than 5% at 1000 Hz 
Hum & Noise: —50 dB 
FCC Designation: RC0246 


(AA) MOTOROLA 


Communications and Electronics Inc. 


A subsidiary of Motorola, Inc 
1301 E. Algonquin Road, Schaumburg, Illinois 60196 
Telephone (312) 397-1000 


Specifications subject to change without notice 
®, Motorola, Series 80 and SYNTOR X are trademarks of 


Motorola Inc. @ 
(8102) Merit 


©) 1981 Motorola Inc. ™ Printed in US.A 
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SYNTOR 


FM Radio Control Station 


806-870 MHz 
10 Watts 
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Trunked Radio Systems 


e Central Controller 
e Trunked Repeaters 35/70/125 Watts 


806-870 MHz 


a 


& 


Trunked Radio Systems 


Central Controller 


Feature Description Benefits 


Advanced Microproc 


All of the logic to perform functions and Advanced microprocessor technology 
Technology operations of the trunking system are - brings the ultimate capability in logic 
_ contained on plug in cards within the and control techniques to the two- 
unit. These cards contain programmable way radio market. The Central Controller's 
microprocessors capable of: modular design allows you to update or 
e Systematic processing of requests for change your system's organization 
channels. easily and economically. 


e Automatic channel assignment. 
e Fleet/subfleet organization. 


Orderly Syste A Motorola trunked system can be initially Orderly system growth is accommo- 
_ Capability configured to operate on less than 20 dated easily and economically. When the 
channels and later be increased to the full need arises to expand your system, it 
20 channel capacity. Expansion is accom- can be done without making any changes 
plished through factory software changes to the existing mobile fleet. 


and the addition of plug-in modules. 


A patented signaling technique is em: This extremely reliable signaling technique 
Technique ployed which helps reduce interference uses error detection and correction 

resulting from noise, standing waves and methods to enhance dependable operation 

contention. in Motorola designed radio systems. 


Signaling data words are designed for Signaling flexibility allows the addition of 


maximum flexibility. Different fleet and future options without major system 
subfleet segmentation can easily be modifications. 
accommodated. 


A dedicated control channel is employed Use of a dedicated control channel al- 
for continuous communications between lows the Central Controller to continue 


mobiles and the Central Controller. In processing calls, even if all voice channels 
the event that a failure occurs on the cur- are busy. Calls are placed in a queue and 
rent control channel, one of the voice assigned a channel on a First-in First-out 
channels will be reassigned as the basis. 


control channel. 


Automatic Q 


If all channels are temporarily busy, This unique Motorola feature eliminates 
Call Back — incoming calls are placed in an ordered the need for monitoring or constantly 
line or queue. AS soon as a channel is retrying for an available channel. 


available, the mobile operator is alerted 
by a short audible tone and communica- 
tions can begin. 


This feature gives callers who have just Recent user priority feature greatly en- 
completed a call priority over other hances communications continuity. 
call requests. 


Recent User Prio 


Failsoft Protection — In the event of a Central Controller fail- Failsoft protection allows communications 
ure, groups of users revert to preas- to continue despite the condition of the 
signed continuously keyed repeaters. Central Controller. 
System Dependability The Central Controller has built-in diag- Failures such as a malfunction of a re- 
_ nostic capability. Should certain failures peater channel are automatically diag- 
in the system occur, they will be detected nosed and reported to allow corrective 
automatically by the Central Controller. action to be taken quickly. Because 


potential system problems are identified 
early, down time is dramatically reduced. 
In many instances, system users are 
unaffected by such occurences. 


Continuous Assignment The Central Controller will continue to Mobiles that have just come into service 
Updating make channel assignment updates to or re-enter from an out-of-range spot will 
mobiles for as long as the fleet uses the automatically receive all fleet transmis- 


same channel. sions, if any are in process. 


Description 


A spare set of boards can be factory 
shipped with the Central Controller. These 
boards provide total redundancy for all 
control circuitry. 


This keyboard and printer terminal pro- 
vides equipment status and alarm report- 
ing, as well as individual channel control. 
In addition, the System Manager Terminal 
allows access to the Central Controller's 
Negative Subscriber List and time out 
parameter features. 


35/70/125 Watt Trunked Repeaters 


Description 


Advanced in every sense of the word, 

these stations feature: 

e Top performance transmitter, rated for 
continuous duty 

e Variable power output from 17-35 
watts, 35-70 watts, and 60-125 watts 

e Advances mechanical design with uni- 
fied circuit chassis, built in RF shield 
and filtering standard on all stations. 


100% solid state transmitter, receiver 
and power supply means greater reliabil- 
ity and efficiency. 


Trunked MICOR repeaters contain all the 
circuitry necessary to interface to the 
Central Controller. All repeaters are iden- 
tical and can be used for voice or the 
dedicated control channel. 


Stations are available in compact cabi- 
nets that are rugged yet attractive 
enough for almost any environment. 


Plug-in modules, standard 19” rack 
mounting and metering sockets are stan- 
dard on all stations. 


All stations are factory tested under nor- 
mal operating conditions prior to shipping. 


Benefits 


In case of a failure in one of the active 
boards, the corresponding back-up board 
can be manually put into service. The 
system can be restored quickly while the 
failed board is being repaired. 


Provides the system manager with direct 

interface and control to the Central Con- 

troller. Accessing the Negative Subscriber 
list allows the system manager to remove 
up to 16 fleets from active service. 


Benefits 


Designed for high quality, reliable perfor- 
mance, these stations are built with 
state-of-the-art technology and the 
highest reliability semiconductor devices. 
Easily accessible printed circuit board 
assemblies and plug-in modules 
enhance fast, easy maintenance testing 
and repair. 


These solid state base stations provide 
you with instant full rated transmit and 
receive power. Designed for cooler 
operation, 800 MHz Trunked stations of- 
fer longer component life with minimal 
maintenance. 


Since all repeaters are identical, system 
expansion is accomplished easily. Sys- 
tems can be initially designed for five 
channel operation and be expanded as 
needed to up to 20 channel operation. 


Vinyl covered cabinets are not subject to 
chipping or scratching. Vinyl covering 
also protects cabinets against rust and 
the elements. 


Maintenance checks and servicing are 
completed quickly and easily. Plug-in 
modules and standard size rack mounting 
allow for easy removal and replacement 
of parts, if necessary. 


Factory pre-testing helps eliminate prob- 
lems which might otherwise occur during 
initial operations. 


Trunked Radio Systems 


System Central Controller 
General Specifications 


Model Number: 171958 
Cabinet Size: 60” H x 22” Wx 19%” D (1524 x 559 x 489 mm) 
Power Requirements: Input voltage 97-145V ac Current: 12 amp 50-60 Hz 
Temperature Range: -— 30°C to +60°C(—22°F to + 142°F) 


Base Repeater Interface: The system repeaters are connected to the System Central Controller via a 12 conductor cable pro- 
vided with each repeater. The maximum allowable cable length is 100’. 


Peripheral: RS232 interfaces are provided for optional peripheral devices. 


Trunked Repeaters 


General Specifications 


Models: C45RCB 5103-T 
C65RCB 5103-T 
C75RCB 6105-TSP801 


No. of Frequencies: Single frequency stations 
AC Power Input: = 120V, 60 Hz, single phase (3-lead grounding-type cable supplied). 


AC Current Drain: 35W model—Standby: .85A §70W model—Standby: .85A 125W model—Standby: 2.6A 
(at 121V, 60 Hz) Transmit: 5.0A Transmit: 6.1A Transmit 7.6A 


Metering:  125W: 2 panel mounted meters provide indication of power amplifier voltage & current essential for tuning & 
checking (standard). Optional internal-mounted meter used to measure receiver and transmitter circuits 
essential for tuning and checking. 


Shipping Weight: 35W: 143 Ib. (64 kg); = 70W: 157 Ib. (71 kg) 125W: 300 Ib. (136 kg) 


Transmitter Receiver 
Frequency: 851-866 MHz Frequency: 806-821 MHz 
RF Power Output: = 17-35W; 35-70W, 60-125W variable Channel Spacing: 25 kHz 
Output Impedance: 50 ohms EIA Modulation 
Frequency Stability; | +.0001% from’ —30°C to +60°C ambient Acceptance: +8 kHz minimum 
(+ 25°C Ref.) Selectivity— 
Modulation:  15F2, 16F3 & 16F9: +5 kHz for 100% @ 1000 Hz | BASING as Oe 
Audio Sensitivity Frequency Stability: ae eee He — 30°C to + 60°C ambient 
Local Control: 0.12V +3 dB for 60% max. deviation @ 1000 Hz ieee) 
Antenna Connectors: Xmtr—Type ‘‘N”’ Sensitivity— 
Revr—Type “BNC” 20 dB quieting: Less than 0.5 pV 
1 . 
Conducted EIA SINAD: Less than 0.35 pV 
Spurious & Intermodulation— 
Harmonic EIA SINAD: —75 dB 
FM Noise: 55 dB below 60% system deviation @ 1000 Hz Rejection: 100 dB 
Audio Response: +1, —3 dB from 6 dB/octave pre-emphasis _ Audio — For Local Speaker: 
300-3000 Hz reference to 1000 Hz. Characteristics— Output Available: 5 watts at 8 ohms 
: ; Remote Control Response: +2, —8 dB 
Audio Distortion: Less than 2% @ 1000 Hz; 60% system deviation Models: Distortion: 5% at 1000 Hz 
FCC Designation: 35W: ABZ89FC5603 Hum & Noise: — 50 dB 
7OW: ABZ89FC5604 5 : 
125W: CC5011 RF Input Impedance: Nominal 50 ohms 
Licensable under FCC rules Part 90 for 15F2, 16F3 FCC Revr. Cert. 
and 16F9 emissions. Number: RC0135 
MOTOROLA 
REUONAL Support Services Communications and Electronics Inc. 


Wherever Motorola sells, our product A subsidiary of Motorola, Inc. 


is backed by service. In the U.S., we 1301 E. Algonquin Road, Schaumburg, Illinois 60196 
have 900 authorized or company- Telephone (312) 397-1000 
owned centers. In addition, our 


products are serviced throughout ecifications subject to chan 
the world by a wide network of =P Soe 


: : ®, and Motorola are trademarks of Motorola Inc. H © 
ERE BGIs SOLO a ee 1981 by Motorola Inc. MM Printed in U.S.A. (8109) Merit. 
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Features @ Benefits 


Low Signal Loss—The foam polyethyl- 
ene used in LDF HELIAX is of a new 
low-loss design. @ These cables have 
loss characteristics approaching those 
of air dielectric cables. Both air and 
foam cables incorporate high-conduc- 
tivity copper or copper-clad inner con- 
ductors, and copper outer conductors. 


Weatherproof — @ The outer and inner 
conductors are constructed with cop- 
per for optimum resistance to the de- 
& rain, snow and corrosive atmospheres. 
Tough polyethylene jacketing material 
prevents galvanic corrosion caused by 
contact between dissimilar metals, and 


| ae crting effects of humidity, salt air, 


Eq. Cat. Item 


HELIAX 


Sec. 


Transmission Line 


reduces interference caused by the 
rectifying action of oxides. Black pig- 
ment throughout the jacketing assures 
maximum resistance to the sun’s ultra- 
violet rays. The LDF foam cables have 
an annularly corrugated outer conduc- 
tor which prevents any longitudinal 
moisture path. Connectors for both air 
cables and LDF foam cables employ 
“O” ring seals which prevent moisture 
entry. 


Simplified Installation—Combining ex- 
cellent crush resistance with flexibil- 
ity, the outer corrugated tube on all 
HELIAX transmission lines lends itself 
to easy bending on a short radius for 
simplified, versatile installations. @ 
Connectors may be assembled with 


standard hand tools. The LDF foam 
cable connectors utilize a unique self- 
flaring feature which provides positive 
electrical contact. 


The LDF Foam HELIAX Transmission 
Line is supplied in two sizes, %2” and 
%” and the Air HELIAX Transmission 
Line is available in the 7%” size. All 7%” 
transmission line kits are supplied with 
a 6-foot, ¥%” LDF Foam HELIAX jumper 
cable for connection to the antenna. All 
transmission line kits are supplied with 
an 8-foot jumper cable for connection 
to the base station, and with jacketed 
tie wires for attachment to the tower. 
A hardware kit is included which con- 
sists of a mounting plate, a mounting 
bracket, rawlplugs, screws, nuts, lock- 
washers, tape and silicone grease. 


HELIAX Transmission Line 
ee ee 


Performance Specifications 


¥2” LDF Foam 7%” LDF Foam 7” Air 
HELIAX HELIAX HELIAX 
Maximum Power Rating: SEE GRAPH BELOW 
Impedance: 50 ohms 50 ohms 50 ohms 
Velocity of Propagation: 87.5% 89.5% 91.6% 
Attenuation, see graph below: dB/100 ft. dB/100 m dB/100 ft. dB/100 m dB/100 ft. dB/100 m 
at 40 MHz 0.44 1.44 0.23 0.75 0.23 0.75 
at 150 MHz 0.86 2.82 0.48 Udo 0.46 1.51 
at 450 MHz 1.52 4.99 0.88 2.89 0.83 Cate 
at 800 MHz 2.15 7.05 1.22 4.00 Voll 3.64 
at 960 MHz 2.40 7.87 1.38 4.53 1.25 4.10 
Minimum Bending Radius: 5 in. (127 mm) 10 in. (254 mm) 10 in. (254 mm) 


Weight 


Per 100 ft. 
Per 100 m 


16 Ibs. (7.3 kg) 
24 kg (53 Ibs.) 


33 Ibs. (15 kg 
49 kg (108 Ibs 


) 54 Ibs. (24.5 kg) 
) 80 kg (176 Ibs.) 


Outside Major Diameter (Over Jacket): 


0.64 in. (16 mm) 


1.1 in. (28.2 mm) 


1.11 in. (28.3 mm) 


NOTE: Connectors are attached to line at factory unless otherwise specified. Standard tools can be used to complete the installation. 


ATTENUATION IN dB PER 100 FEET 


Attenuation Curves based on: 

VSWR 1.0 

Ambient temperature 24°C (75°F) 

One-atmosphere absolute dry-air 
pressure (air cable) 


Tara 


100 


FREQUENCY IN MEGAHERTZ 


Attenuation 


For LDF Foam and Air HELIAX Cables 


Model Chart 


TDN6815 42” LDF Foam only 
TDN6816 7%” LDF Foam only 


Cable Termination 


Cable Termination 


AVERAGE POWER IN KILOWATTS 


HELIAX CABLE POWER RATING 
—~< 


3 
2 
10, 
8 
5 
5 
2 
10, 
8 
7 
. Power Ratings based on: 
si VSWR 1.0 _ P 
a Ambient temperature 40 C (104 F) - 
Inner conductor temperature 100 C (212 F) 
Z One-atmosphere absolute dry-air 
pressure (air cable) 
0.1 


FREQUENCY IN MEGAHERTZ 


Average Power Ratings 
For LDF Foam and Air HELIAX Cables 


Cable Termination Cable Termination 


Model Number at Base Station at Antenna Model Number at Base Station at Antenna 
TDN6596 %2” LDF Foam UHF Male UHF Female TDN6602 %” LDF Foam N Male N Male 
TDN6597 1%” LDF Foam UHF Male N Male TDN6603 %” LDF Foam UHF Male N Female 
TDN6598 %” LDF Foam UHF Male N Female TDN6609 7%” LDF Foam N Male UHF Male 
TDN6599 1%” LDF Foam N Male N Male TDN6604 “%” Air UHF Male N Male 
TDN6608 1%” LDF Foam N Male UHF Male TDN6605 %” Air N Male N Male 
TDN6600 7%” LDF Foam UHF Male UHF Male TDN6606 7%” Air UHF Male UHF Male 
TDN6601 7%” LDF Foam UHF Male N Male 


(AA) MOTOROLA 
Communications and Electronics Inc. 


A Subsidiary of Motorola, Inc. 
1301 East Algonquin Rd., Schaumburg, Illinois 60196 
(312) 397-1000 


Specifications subject to change without notice. 
® and Motorola are trademarks of Motorola, Inc. 
HELIAX is a trademark of the Andrew Corporation, 
Wraplock is a trademark of the Hanler Corporation 
M@ Printed in U.S.A. (7903) Merit @ © 1972 
Motorola Inc. 
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Memo to: Area F Sales and Service Personnel 
From: Western FTR District . 47 


Subject: 800 MHz Trunking Gain Antennas 


It has become apparent recently that many salespeople are 
selling 800 MHz Trunking systems with 3dB gain mobile antennas. 
Most all Trunking mobile licenses are granted for 35 watts E.R.P. 


This means that a 35 watt Syntor cannot legally use a gain 
antenna, since it is already 35 watts E.R.P. with its quarter 
wave 'spike'. 


A Motrar, on the other hand, is a 10 watt radio and will 
be 20 watts E.R.P. with use of a 3dB gain antenna. 


Due to the characteristics of 800 MHz, 'gain' is mostly 
realized at the horizon, asmon fiat land, and little or no mo= 
bile improvement will be noticed in mountainous areas. 
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WHATEVER YOUR ANTENNA, SYSTEM NEEDS iN 
. °° THE 800: MHz BAND, DESIBEL Has IT. 


ug ve _ BRICES SHOWN-ARE USER PRICES..F'0.8: DALLAS, TEXAS-AND. DO.NOTINCLUDE ~ 

I ek SS ANY TAXES; SXPCRT-PACKING. INSURANCE. SOCUMENTS, TARIFFS OR:DUTIES. 

| ¢ eet ALL PRICES ARE SUBJECT TO CHANGE WITHOUT NOTICE: COMPLETEINFORMA 

ne. TIONe CON@ERNING? WARRANTY. TERMS? AND CONDITICNS: OF SALE APPEAR: 
eg INSIDESTHE'SACK COVER OF THE CECIBEL CATALOG: 
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3800 MZ DUPLEXER AND iSOPLEXER 


DB4402 


800—346 MHz: iSOPLEXER 


USING. D8-4090 DUPLEXER’ PRICE $320.00: 
AND 08-4347 ‘SOLATOR 


OB-4090 : DB-4402: 
insertion Loss: .7dB. 1.6dB 
-ower Handling:: 160w 1SOw- 
|. M- isolation: -— 8508° 
Temperature Range: —30° Cio 60°C 
Receiver isolation: 7008 70d0B. 

Tx. Noise Suopression: 70dB 70d8 
Frequency Separation: 45 MHz 45 MHz: 
Tx.10 Receiver !soiation: 30d8 3008 


Ds84090 
800—346 MHz DUPLEXER 


PRICE $290.00 
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ISOLATOR (Singie-Broaabana, 
25 Watt Load supplied) 
306—960 MHz: 


3 
+ age 


PRICE $250.90 


DB4348. 

isOlation:. 0.308: 

Insertion Loss: 30aB° 

Max. Power input: 150w- 
. Max. Reflect. Power: - 25w- 


ISOLAT OR: (Duai-3roaabana. 
One-25 Watt Load. suppiied) 
306— 960 MHz 


Rice 
$420.00: 


$S84346. 

‘sotation: : 

insertion Loss: 3dB 
Max. Power input: -150w- 


Max,. Retiect Bower. 
ISOLATGR (Tripie-Sroaabana 

Two 25 Watt.Loads suopiied) 
306—360 MHz: 


A * 


| DB4347 B 


{solation: 
Insertion Loss: g6dB 9900.90 
9 Max. Power Input: 150w 


® 


Max. Reflect Power. 
*Depenas pwr rating of load used on third load port 


800 MHZ. ISOLATORS, HYBRID COUPLERS. 
Z-MATCHER, HARMONIC FILTER, AND LOADS. 


0B 4340: 
Z-MATCHER: 300—370 MHz 


Max. Power.{nout: SOO watts: 
WHF or N: tyoe:Connectors 


PRICE 
$80.90 


DB4333: 
HARMONIC FILTER 306—960 MHz 


Attenuation-(2na &.3ra Harmonic}: s0a8- 
Max. Power !nout: 200 warts. 


PRICE. 
3240.00 


DB4309 
4YSRID. COUPLER 
306—370 MHz: or 370—360 MHz 


‘nsertion Loss: 3.2dB: 
“{soiation: 20d8: 


' PRICE 
3740.00 
084303) 
100 WAT; LOAD 
PRICE 
$25.00 


DB480° 

806—370 MHz 

SROAD SAND. ANTENNA 
Gain: 7.508 

3.W.: 54MHz. 


=ower !nout: 300 Watts: 


Length: 367%. (ncn 
230" 
oe Diameter 31/2 incn: 
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DBasgs. 

306—249 MHz 

CORNER REFLECTOR — 
SIRECTIOCNAL ANTENNA 
Sain: 3.0 aB 

S.W.: 64.MHz 

Maximum Power input: 750 Watts 


Front to Back ratio: 25 dB 
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300 MRZ “WCBiLE ANTENNA 


OB725: 
306—370 MHz 
SdB. Gain over 4 
34 MHz Sandwiath 
?ower: 125 Watts 


Overail Lengtn is 16 incnes — 
above mounting surace. 


MOTE: 


ALL THREE MODELS UTILIZE 
1S FCOT AAZ096 LOW LOSS 
CABLE WITH EITHER N MALE 
OR UHF CONNECTORS..'/s.iINCH 
SUPEARFLEX AELIAX 'S* 
AVAILABLE AS AN.OPTION.. 
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306—370 MHz: 


Sanawiath: 70 MHz 
=Qwer: 125 Watts 

comes with Sianaard Low 
OSS Cadie ana UHF or 

Ni Connector 


Soscial Purpose Antenna 


Approacnes Unit Gain 

with respect to a 4 

“ower. 100 Watts 
Dimension: (HxL) 1.5°x10” 


% PRICE $37.50 


= aT 4 — oe bs Te ay 
| ety ey ~ 7 i 
: ant _ 

ae 1 rg 


aevag a fre 


Teed tes AE - ¢ 


haa 2s Se 
aq ds) & ntoned never | 
FOshid DMO evens “ie ea 7; 
2ST 23355N 

220.) wos Cha 

| aAw A AMT 

HOM." BROT Sie 
) 2) KALE 
MOITAD MA BAT 


; 
| ie 
Chote SHA ke | | i 


= 


sy 
» lw 
ret 

“nh OT Gag 

oy fomwpnsé 

Part - és 

Br ( fyave ch? “Yew 
iy PA 


\ i 
eis, is wo. Cnionale Al semnal 
‘ . ee: . 
Reet’ ©. 8h) One SIO6.2 Bet 


{OrmeTtTHNCG 


= cy 
as. GU 
| DVe——PRE 
ST) 20 Gs: etic 


ee’ TOT “ewe? 
; “is2.! (2) nowhere 


62,302 BOIS 


ror 
i a bf a Ys 7 i i et a 


800 MHZ ISCFILTE 


PRICE 3785.00. 
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RECSIVER MULTICOUPLER 
Noise Figure: 3.5 4B 


Third Order Intercept Point: 36d8 minimum 
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S00MHz TRUNKED SYSTEMS 
INTERFERENCE 


As more and more 800MHz Trunked Sys- 
tems are put into service, some operators 
have started to notice interference prob- 
lems in single antenna systems. The 


symptoms of which have extended from | | 
poor system coverage to busy channels. / 


The existence and severity of the interferenc 
problems are reported to vary from radio 
equipment supplier to supplier. Some, in fact, 
are reported to have no problem at all. 


THE INTERFERENCE PROBLEM: 


The sources of the reported interference take the form of inter- 
modulation”. This intermodulation is reported to be the mixing 
of transmitter carriers of the Trunked System producing IM 


- Carriers on frequency with one or more receivers in the same 


system. The result is receiver degradation and distortion caus- 
ing reduced system performance. There seem to be two re- 
ported sources of this IM interference in 800MHz Trunked Sys- 


_:tems. One is related to “close-in” mobile operation where 


strong mobile transmitter carriers are present in the Trunked 
Receiver Antenna System. The other is related to a high order 
IM reported to be a mixing of base transmitters. 


MOBILE RELATED IM: 


Due to the equal 1MHz spacing between mobile transmitters 
and between base receivers, IM is mathematically predictable. 
Because of the high IM conversion loss and low power levels 
from distant mobile transmitters, the generated IM signai is 
usually well below the receiver sensitivity and therefore not 
noticed by the receivers. 

When mobiles are working geographically close to the base 
repeater site, their power levels in the base receiver system 
may become high enough that the generated IM becomes 
noticeable with consequential receiver system degradation. 
This particular problem is minimized by adding isolation ob- 
tained through horizontal and vertical separation between the 
Base Trunked Receiver System and the mobiles themselves. 
In this way, mobile signal power levels are kept low enough to 
reduce, if not eliminate, this |M interference problem. 


BASE STATION TRANSMITTER IM: 


This type of IM is a more complex form of interference than the 
“close-in” mobile IM as previousiy discussed. It is reported as 


being generated when two or more Trunkxed Base Transmitters 
mix to produce signals on, or very near, one or more of the 
Trunked Receivers. Little is known about this type of IM or why 
it occurs with the 45MHz separation between the base trans- 
mitters and receivers. However, the IM generated appears to 
be in the area of the 29t ith such high orders of 
IM, the generation is most likely to occuf in a broadband non- 
linear junction. These nonlinear junctions act as diodes and 
create a mixing point for strong RF signals. Some of the com- 
mon causes of these nonlinear junctions are: 


1. Rusty tower connections 

2. Loose Connectors 

3. Non-compatible metal junctions 

4. Moisture in connections 

5. Ferromagnetic materials in connectors. 


The sources of this IM interference, as reported are not limited 
to any specific component in an Antenna System. Further, the 
IM interference may be intermittent and no doubt difficult to 
identify or locate. In fact, interference problems of this sort may 
not even occur at ail until the system has been instailed (aged) 
for some time. Since the reported source areas of this type of 
IM are hard to identify and correct, and since this interference 
occurs most often in single antennas systems, many equip- 
ment suppliers are recommending dual antenna systems in 
800MHZz Trunked Systems. 


THE DECIBEL ALTERNATIVES: 


In our opinion, the best arrangement for a Trunked System is to 
use separate antennas. This means that the Transmitter Com- 
diner will work into a separate single Transmission Line and 
Antenna, while the Receiver Multicoupler will have its own 
Transmission Line and Antenna. Isolation between the two an- 
tenna systems should be at least 30dB. 

Going to two separate 6dB (ie, DB-806) or 9dB (ie, DB-809) 
antennas provides minimum system interference caused by 
base transmitter IM. 


The Decibel Mode! DB 806D Antenna provides two separate 
6dB antennas in a single radome (8 feet long), with two inputs. 
The antennas are vertically spaced inside the radome with 
40dB isolation between them. Using the DB 806D eliminates 
the need for two mounting positions and cuts site rental in 
many cases. 
Another approach, which is more economical than the two 
antenna system, is to use the DB-806DX® Antenna. This an- 
tenna is in reality an Antenna System consisting of two sepa- 
rate antennas that are isolated in a single radome and then 
combined into a common input feed. 
If you have been experiencing interference problems in a single 
D — See ‘About Combiners’ Decibel Products 


?) — Batant Pandinna 


antenna system, one of these three approaches may be a 
solution. GIVE US A CALL 


THE DECIBEL ANTENNA SYSTEM: 


Decibel Products, the foremost leader in antenna systems, 
offers more to our 800MHz Trunked System customers in Total 
Antenna Systems. We supply quality broadband base and 
mobile antennas, a full line of transmission line and intercon- 
nect cables, and the best performing TX combiners and re- 
ceiver muiticoupiers in the industry. We top this with Know-How 
in Systems Engineering support. 


Decibel’s engineers have worked and deait with S0OOMHz An- 
tenna Systems since their introduction and can design a 
800MH2 Trunk Antenna System tailored to your need. 


A few of the products being offered are: 
DECIBEL 800MHz ANTENNAS: 


1. DB806 is a 6dD gain 800-900MHz broadband antenna that 
is only four feet long. 


2. DB806-D is a dual 6dB gain 800-900MHz broadband an- 
tenna in a single radome housing with two inputs. It is only 
eight feet long and provides 40aB isolation between antennas. 


3. DB806 DX is a dual 6dB gain 800-900MHz broadband an- 
tenna in a single radome. Both antennas are combined into 
one feed input. This antenna is really an antenna system 
providing the advantage of dual antennas but only requiring a 
single transmission line. 


4. DB809 is a 9dB gain broadband 800-S00MHz antenna. It 
has a broader bandwidth and smailer size when compared to 
competitive models. 


5. 08495 is a directional antenna providing 64MHz bandwidth 
and 9dBd forward gain. 


TRANSMISSION LINE: 


Decibel offers HELIAX®: LDF Superflex, Air Line and a com- 
plete line of accessories which include connectors, clamps, tie 
wires, and interconnect cables. 


COMBINERS: 


The Decibel DB4458 is a low loss 5 channel cube Tx combiner. 
lt has only 3dB Insertion Loss per channel when expanded to 
ten channels. It is easily tuned and the most competitively 
priced Tx combiner in the industry. The Decibe! 0DB8508-101 is 
a high gain, 8 channel, low noise receiver multicoupler. It has 
“plug in” modules and occupies only 3.5” of rack space. 
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DB 4458 5-Channel Trunked 
Combiner ..... $3920.00 


DB 8508-101 Modular Receiver 
Multicoupier..... $1705.00 . 


eek Bee $7300.00 


DB 8030 


5 CHANNEL TRUNKED CUBE FILTER 
COMBINER — INCLUDES POWER MONI- 
TOR AND 12 CHANNEL RECEIVER 


MULTICOUPLER 
PUX HISerGON LOSS Aca tein Sep len cel asin 2.0dB 
PIE XMOMT KNGOIAUON hosters 0k oakcunes eee cee 70dB 


DB 8030 DB 8030 


In the very near future, Decibel will be offering new and inno- 


vating products for your use. 


GIVE DECIBEL A CALL TODAY! We have the solution to your 
800MHz Trunked Antenna System requirement. 
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MEMO TO: Area Service Managers 


CC: Area Field Technical Representative Managers 
Motorola C & E Parts 
NSO School 


FROM: Milt Messick 
SUBJECT: CURRENT DEPOT SERVICE PROGRAMS 
Certain products, due to their complex nature, require special test equipment and 
testing procedures. For these reasons, Motorola Depot Service was established. 


The following products have established Depot Service for our customers use or 
warranty repairs. 


Product Model # Bulletin Info. and Depot Involved 
Telco Terminals saad Spaaiy ; 
‘>: TLS22040 Motorola Midwest Service Depot 
any TB2660° 2227 Hammond Drive 
ee rm Schaumburg, Il 60195 
ROG Terminals (eee ee) 912 376-3, 00 
= re THE25i 04 5h, Peiere 
i” T1826 
‘7, Trunking Controllers TO21. SRN923, SRN935 
si be Motorola Midwest Service Depot 
{ RY ANT 2227 Hammond Drive } 
TAO Schaumburg, Il 60195 i 
\ Tio72) 312-576-5760 deat 
a T3040 “ 
Dmeeie 2 Terminals XXXX (A11) Motorola Midwest service Depot 
anna ——— 222 SEE-NOTE-6-——————___--~ aoe ae ; 
. . umburg, 
ne ere en tone 312-576-5760 
DVP Code Inserters TSULOe SRN920 
T3020 Motorola Midwest Service Depot 
Fin 2227 Hammond Drive 
Schaumburg, Il 60195 
; 312-576-5760 
DVP Encode/Decode Modules TRN6777__ PSD428 
PLN6022 Motorola Midwest Service Depot 
| ai 2227 Hammond Drive 
rc ee Schaumburg, Il 60196 
> 312-576-5760 


Continued. <<. 


a a 


re 
_< 


a t9geoan avisnzionetqad Lodtiniost blort seth 


z tis é aye = 4 RE fees 
’ iy ve ree Jog 
32h ret € a | a! ‘a 
: & ai esdelivl 
ovhiM elodvozo 
: J ? ad 
a ae a api Caer 535 
0 papdauale 
e > " me 
GClLoc-gig, eC Le 
ah fad cnet 
. - us Sea 
9% taowb.M sl oxo7ok 


evis boourel .TSss 
[Il ,@ pace o2 
Od e~OTl—tit 


2h toowbeM slovotoM 


evict" bieamer JESS 


COlOn: JT .gredavade2 
Dalc=d i C+ tLe 


Osea? 


C9lv30€ JacwhiM sioyvoesoM 


9Vi30 hnoneah TOSS 
ceive 1 .ssedemadod 
"| DOT R-9T2+SfE 


Scecee 


SV%8s JeowhliN aforctak 


evizd booms TESS 
00190) SL)  wrtpdpasio® 


UdlE dE TLE: 


(4. Bbauatsned 


i aloroveM .agceses eas? 7ol .aetebasotg Bae 


Sisganat solvrss noth ior 9 


eres 26D alovedcH 
looarsd CoM 


tobeaeM 20bM 


‘e 


EHAT 208 aG SQTvASS TOG TA | 


erase zelgques simli 03 aub ,eiovboug 2 


4 20089 bafeltiisses svusl edouborg gatwoilg a 
aiteges yimee 


\ 


3 Jobo JouooRe 
_Asar | riscteseT a 
S$8i1 ) ia 
~ €S8iT 
_S0Lt 
esely a 
“pselt i 


ST eR CR AP | Sh PR gmat > 


ee lire, Gar tent 


 ASEES evelio wae? 
_, SER AT 
Oyest 
_ ssert 
melt 
“OaNCT 
on eh a Ya en ie 


(Eis) wey 


(LIA) 


O108 
~ PSOEr 


a ne 


i 


Product 


Point-to-Point 


(INTRAC) 


Digital Data Systems 
(Note 5) 


Pulsar VHF/UHF 
(Note 1) 


CCTV Package Model 
(Note 2) 


Radio Pagers 
(Note 3) 


Motorola Test Equipment 


(Note 4) 


Model # 


XXXX (A11) 


IDS Micro- 


processor Products 
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Bulletin Info. and Depot Involved .) 


MSB77 

Motorola Microwave Module Serv. Center 
2130 N. Palmer Dr. 

Schaumburg, Il 60195 

312-576-5591 


Motorola Product Services 
1301 E. Algonquin Rd. 
Schaumburg, Il 60196 
312-576-6039 


PSD498 

Motorola Schaumburg Data Serv. Depot 
2130 N. Palmer Dr. 

Schaumburg, Il 60195 

312-576-5771 


Motorola Phoenix Data Repair Depot 
ij7liow. Lith Street 

Tempe, Az 85281 

602-994-6472 


Manufacturers Warranty Serv. : 
800-258-1952 J 


SRN872A**, SRN893, PSD365, PSD435 
PSD483, PSD464 

Motorola Midwest Service Depot 
2227 Hammond Dr. 

Schaumburg, Il 60195 
312-576-5760 


PSD494 


3 & 5 Yr. Extended Performance 
Agreements and National Service 
Depot Maintenance. 


Motorola Test Equipment Repair 
1313 E. Algonquin Rd. 
Schaumburg, Il 60196 
312-576-7025 

800-323-6967 
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Use of these product depots is optional, but please note Motorola's Labor Warranty 
Policy and exceptions: 


Example: 


The customer's Authorized Motorola Service Shop is called 
to the radio site only to find for example, the Trunking 
Controller "RIB" board is defective. The MSS has been told 
(via instruction manual) to "not repair™ and send the board 
to our Motorola Trunking Depot for repair. The problem is 
payment to the local MSS for analyzation and mailing costs 
to the depot, during the Labor Warranty period. 


To cover the above warranty situation, the Motorola Warranty Analyzation/Non-Repair 
policy is as follows: 


The depot-serviced products listed above with the exception of 
Pulsar VHF/UHF, CCTV Package, Radio Pagers, Test Equipment, Data 


Systems Centronics Printers, all other models, kits, parts not listed, 


have authorized the local Motorola Service Shop a maximum of one hour 
labor (plus travel where fixed equipment is involved) for non-repair 
analyzation time and handling of returns to the Motorola Depot during 


labor warranty period. Payment will be made using the Labor Warranty 
Claim Form (RO-21-19) when the defective main unit's model and serial 
numbers and actions taken are provided. 


The Warranty Analyzation/Non-Repair Policy for the exceptions are as follows: 


Note #1: 


Note ; 


Note ; 


#4: 


#5: 


#6: 


#2 


#3 


Pulsar VHF/UHF units have several unique items such as FGU, Trisolector, 
Etc. The depot has been set up to repair, exchange or recondition these 
items as described in the bulletins. Units within the labor warranty 
period are to be treated as a normal warranty unit repair and are not 
subject to this bulletins one hour analyzation time. 


CCTV Package Model V81021H does not provide for local Motorola service 
analyzation or standard warranty repair time. Use PSD Bulletin 494 for 
warranty details. 


All radio pagers are not covered for this local Motorola service 
analyzation time. Contact the Service Department for details of the 
existing depot offerings. 


All Motorola test equipment is not covered for this local Motorola 
service analyzation time and all equipment must be returned to the 
Motorola Depot listed for warranty labor service. 


The Centronics Printers used with the Data Comm Systems Microprocessors 
are covered by the manufacturers warranty. An 800 number is to be used 
for their on-site service. 


Modax, plus Metro 10/100 will be serviced at the factory until 9/18/82 
at which time Midwest will provide depot level service. 


All models, kits and parts not listed in this bulletin are excluded. 
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® 1301 E. ALGONQUIN RD. @ SCHAUMBURG, ILL. 60196 @ 


ROUTING SRN-956 
May, 1982 
APC-243, 429 
Deadline Date: N/A 


VOICE BREAKTHROUGH ON TRUNKED SYSTEMS 
MODELS AFFECTED: T1921A, T1958A, T1977A Central Controller 


Recent reports have been received from Trunked Systems users experiencing voice 
breakthrough (users hearing other users). The purpose of this bulletin is to 
document the known reasons for such a phenomenon to occur. 


1. Intermodulation (IM) 


The majority of voice breakthroughs are the result of IM hits on the voice 
channel]. The IM hit can be characterized as being heard by all members of the 
subfleet; distorted,-over deviated, and heard upon dekey of the transmitting 
mobile. The sources of IM are well understood and can be addressed using 
conventional] techniques. Operational sequence for IM detection follows. 


During the message timeout period, 1 second, the repeater will unmute for a 
minimum of .5 second upon detection of any carrier. If a low speed connect tone 
1s detected during the IM hit, the repeater will unmute for a minimum of 1.2 
seconds. The presence of a valid connect tone in the IM Signal is not unlikely 
Since the tone is universally transmitted by all trunked mobiles. 


The PARM's option gives the system owner the capability to reduce the timeout 


period and thus reduce exposure to IM. A reduction in the timeout period would 
make the system appear to be transmission trunked. 


(OVER) 


és ~ 
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2 ieePar tsoft: 


When the central controller fails, all repeaters revert to a 


failsoft mode for operation. Mobiles on the system automatically revert 


to this mode on a pre-assigned voice channel. The mobiles are 
continuously unmuted and hear all] transmissions during failsoft. 
Failsoft is characterized by a 900 Hz tone heard every 10 seconds. 
Mobiles in one fleet can communicate with mobiles in another fleet 
during this time. | 


Failsoft is an error condition that should rarely occur. If 
frequent failsoft operation is a current problem, review SRN-935, 
HOTLINE SETUP AND UPDATE INFORMATION FOR 800 MHz TRUNKED FIXED SYSTEM 
EQUIPMENT, to aid in resolving problems that cause failsoft. 


3. Fringe Operation: 


A user can drive out of range of the system and then return within 
range while remaining keyed. This could result in the transmitting 
mobile talking to the wrong group of mobiles if the central] controller 
were to immediately reassign the voice channel to another group of 
mobiles. Upon release of PTT, the transmitting mobile would be sent 
back to the control channel due to a mismatch of the low speed connect 
word on the voice channel. All mobiles in the subfleet would hear 
distortion followed by an on-frequency signal that was the end of the 
transmission of the mobile that had originally driven out of range. 
The user would have to be out of range of the system for a minimum of 
2.2 seconds while transmitting for this to happen, plus remain keyed 
longer than the mobile that was validly assigned the channel. 


4. Multiple Mobile Carriers: 


Fleets with undisciplined users can have multiple mobiles keyed on 
a voice channel. If the central controller can no longer recognize the 
connect tone due to the multiple carrier distortion, the channel will 
be assigned to another group of users similar to the fringe operation 
case. 


9. Multiple System Access: 


The minimum distance for channel. re-use is 70 miles. Mobiles placed 
between two systems could access both of them. This problem is resolved 
through the use of SP connect tones on the voice channels. In addition 


to the SP tones, the control channels assignable by the central 


controller and scanned by the mobiles are limited from the standard 
four to two. If one mobile is accessing both systems, all mobiles with 
the same fleet/subfleet ID on the other system would hear one side of 
the conversation. The mobile transmit carrier would be on frequency and 
possibly noisy due to the fringe area operation. The mobile in the 
fringe area between the two systems could hear conversations from the 
other system if the fleet/subfleet ID matches. The use of SP tones 


toe Sh Bis ite he SRNOSD 


uy 


ee. 


does not eliminate the problem of a mobile in the fringe area hearing 
the other system. However, it does prohibit this mobile from 
communicating with the wrong group of users. The SP tones provide 
Protection for the path of mobile to base receiver. If a system 
requires SP tones, the salesman must be involved to order changes to 
the central hardware and software equipment. 


6. Defective Tone Detector: - 


If a tone detector on a voice channel is intermittent in operation, 
the central controller may falsely disconnect the channel and reassign 
to another user. The effect would be the same as for the fringe 
operation case. 


73 Roaming Mobile: 


Each system has a unique ID transmit on the control channel once 
every 3 seconds. When a mobile is initially powered up, it will] 
transmit and receive-on any control channel it can find. If an improper 
ID is received, it will move off that channel and will search for 
another control channel. The mobile will not transmit or receive until 
the correct system ID is detected. If a user were to turn on the radio 
and immediately keyup, the unit may transmit on the wrong system. Once 
it went back to the control channel and received the system [D, it 
would be prohibited from further action. 


This problem occurs when a mobile is driven out of the normal 
operating range of a system, and can only occur during the first 3 
seconds after the radio is turned on or a new code plug is. selected. In 
addition, this other system would have to have the same control] channel 
Frequencies assigned. 


SUMMARY 


IM is responsible for the majority of the occurrences of voice 
breakthrough. Use established techniques to investigate and resolve IM 
problems if they apply to your trunked system: If further assistance 
is required, contact your Motorola Salesperson or Area System 
Engineer. ; 


This is a service aid bulletin. No charges will be accepted. 
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Syntor X Control Station 
Syntor X 
Syntor XZ 

Motrar Logic 
Motrar RF 
Trunked Repeater 
Repeater RF 
Trunked Central Controller 
Trunked System Manager 


Positive Drive Screw Drivers 


Small Tip 
Large Tip. 


68P81043E55 
68P87 047E05 
68P81047E05 
68P81112E18 
68P81112E18 
68P81 031 E45 
68P81 031 E45 
68P81 047E50 
68P81 047565 


66-30344A457 
66-80344A58 


eRBLao reyes 
MTT hOT Bass 
eo7 leo 189s 
BTSSTYieqse 
Srssil Sake 
SBS TEOTHARS 
#22 TRO Teass 
Ota (oo reshe 
easing raass 


velfonrned Tevinad } anit 


i: 


| e" Manual 
if. 


~ Three-Hole Punched for Storage In Your Price Book 


5 a i, 


April 8, 1982 


Published by AREA F ENGINEERING DEPARTMENT 
Issue Editor: Pete Shroyer Chief Editor. Lee Thretkeld 


DISPATCH EQUIPMENT FOR DUAL-SITE TRUNK RADIO SYSTEMS 


EDITOR'S NOTE 


Comfortable? Good. Sit back, relax, and enjoy reading this month's issue of the QUOTA 
QUENCHER. Take your time, because when you have finished reading, you'll be so busy 
taking orders for our latest System of the Month that you will have precious little time 
for anything else! 


This month's system will give you the opportunity to propose a properly designed and 
extremely cost-effective package of allowing access to two different trunk radio repea- 
ter sites (SMRS) utilizing two separate MOTRAR base stations controlled by a_ single 
Series~90 Extended Local Control Deskset! The system design allows a dispatcher to 
select a repeater site with the flick of a field installed switch mounted on the 
escutcheon of the deskset. In addition, the configuration provides simultaneous moni- 
toring of both sites to ensure that no calls are missed. LED indicators on the deskset 
will tell the dispatcher which system is being monitored. 


The MOTRARs and ancillary equipment will be installed in a closet or other "out-of- 
the-way' location, so the only piece of equipment on the dispatcher's desk will be the 
compact Series 90. Your customer will be very pleased with the "uncluttered" appearance 
of this type of installation. 


The system described will allow the use of up to six desksets, although only one (the 
control point) may have the capability of site selection. To comply with FCC require- 
ments, the control point unit must also be equipped with a Supervisory Switch. REMEM= 
BER, each Series-90 must be located within one-hundred (100) feet. of the control 


stations, even if only one deskset is used. 


The featured system is meant for customers whose mobiles are hot partitioned into 
separate subfleets. If selectable subfleet is required, or if your customer's 
dispatcher position is more than one-hundred feet from the base station location, fear 
mot = WE CAN DO IT! These alternate systems are now documented so I can give you 
instant. information. 


If you have a customer who is a candidate for the April System of the Month, give me a 
call so we can discuss your specific application. You will also need to contact your 
Service Representative to receive a firm quote for the required field modifications, as 
well as normal installation. 

- Pete Shroyer 


DID YOU KNOW? A 6.0 dBd Yagi antenna (DB492) is now available for all 800 MHz 
control stations. This new. antenna eliminates the requirements of an external 


attentuator to meet the FCC's "6 dB Rule” in systems utilizing a control station without 
variable power. Contact the ESCs for further information. - M.H. 


COMING UP NEXT MONTH: ‘Applications for the Flexar Repeater”, 
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PROPER SYSTEM DESIGN OF DUAL-SITE 
ee tte 


TRUNK RADIO SYSTEM DISPATCH FACILITIES 
eee tt 


Many trunk radio system users require the capability of accessing two separ~ 
ate trunk repeater sites (thus, two different Special Mobile Radio Systems, 
or SMRS) in order to realize the radio coverage required for their particu- 
lar operation. While the Multiple Code Plug option on our Syntor-X Trunk 
Control Station provides for multiple site access, only one system can be 
monitored at a time, so many incoming calls will be missed. The addition of 
a special "scan" feature (that is being offered by one of the Los Angeles 
Service Shops) has been used in a few existing systems, but it is not a 
panacea. For example, although the field installed "scan" feature allows 
the trunk Syntor-K radio to look for activity on either system, the dis- 
patcher can still only monitor one at a time; calls will still be Missed! 
In addition, since there is no visual indication of which system is being 
monitored, the dispatcher does not have the means to know which site to 
select in order to respond to an incoming call. 


From the scenario described above, it should be evident that the only viable 
System configuration for dual-site trunk system access is one that has the 
capability of’ allowing dispatch personnel to monitor both systems simultan- 
eously AND gives the operator a visual indication of activity on either 
system. The only way to realize this is through the use of two separate 
control stations, each dedicated to its own trunk repeater site. This 
configuration not only ensures proper system Operation, but also allows the 
sales force to offer cost-conscious customers less expensive control station 
equipment because the special Multiple Code Plug and field installed "scan" 
features are not required. Two MOTRAR control stations are ideally suited 
for this application. 


For those customers who cringe at the thought of having two control stations 
sitting at their dispatcher's desk, Area 'F' Engineering has developed a 
method to control two MOTRARs with a single Series 90 Deskset (extended 
Docal ‘control) or from a. single T1604 M Control Console (tone remote 
control). Both. system configurations allow the selection of four different 
subfleets, or three subfleets and a fleet call for each SMRS. 


(Supplemental Information for the April, 1982 Quota Quencher) 
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TRUNK RADIO / SYSTEM COMPATIBILITY CHART 


COMPATIBLE RADIOS 


FLEET / SMRS CONSIDERATIONS 


SMES with more than or plan- 


ming to expand beyond 5 
channels 


Customer’ s original fleet 
comprised of 20 channel 
radios (on 20 channel SMRS) 


Customer's original fleet 
comprised of 5 channel 
radios (on 5 channel SMBS) 


SMRS may expand when new 

trunked frequencies are NO NO 

available Note| Note 
3 3 


NOTES: 


1. If the SMRS expands beyond 5 channels, any 5 channel radios sold 
on the system will not count towards the SMRS channel loading 
requirements. 


2. When a customer is originally sold 20 channel radios, his fleet 
ls designated as a 20 channel fleec. If the SMRS has more than 
5 channels, a 20 channel radio is capable of assignment to any 
channel. A 5 channel radio can only be assigned to channels | 
through Qi 


3. These radios will not be able to utilize new frequencies separ- 
ated by more than 5 MHz from those existing. 
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MOTOROLA OFFERS A UNIQUE APPROACH TO SOLVING DISPATCH EQUIPMENT CONFIGURA- 
TION PROBLEMS IN A DUAL-SITE ACCESS TRUNK SYSTEM. 


Motorola is pleased to present you with a dispatch system for your trunk 
radio fleet that is cost effective in approach and specifically tailored for 
your business operation. The system will allow your dispatcher to selec 
tively access two trunk repeater sites using two separate trunk control 
stations. In addition, he or she will be able to monitor both sites simul- 
taneously, ensuring that important incoming calls from mobile operators will 
not be missed. To maintain the professional atmosphere of your office, the 
control stations will be remotely located in a convenient, out-of-the-way 
location and be controlled by a stylish Series-90 desktop controller that 
will be installed on your control point dispatcher's desk. Up to five addi- 
tional desksets may be added at anytime, as long as the dispatch points are 
located within one-hundred feet of the control stations. Since these addi- 
tional units cannot be equipped with the site select feature, operators will 
be able to intercom to the control point dispatcher for site selection, 


Operationally, your dispatcher will be able to monitor mobile activity on 
both systems through a loudspeaker that is contained within the desktop 
controller. Special Light Emitting Diode (LED) indicators have been added 
to the unit that will tell the dispatcher which system is active. If there 
is an incoming call which requires a response, the control point dispatcher 
need only look at the LED indication to see which site should be selected 
in order to respond. ad 


When responding to or initiating a call, your dispatcher simply (1) lifts 
the Series~90 handset "off-hook", (2) selects the desired repeater site with 
a special switch on the control point deskset, and (3) proceeds to access a 
voice channel on the selected trunk system by depressing the Push~to-Talk 
(PTT) switch which is conveniently located in the handset. Note that when 
the handset is "“off-hook", the'deskset speaker is muted and receiver audio 
is routed to the earpiece in the handset, allowing a private conversation. 


To allow the two control stations to be operated from the single desktop 
unit, a special "Dual-Site Access Interface Kit" has been installed in a 
junction box that will be collocated with the radios. Incidentally, the 
trunk control stations Motorola will be providing you with are economical 
MOTRAR's, our latest addition to an extensive line of trunk radio products. 
A complete description of this outstanding radio, plus a description of the 
flexible Series-90 Desktop Controller can be found in the brochures that 
accompany this proposal. 


In summary, Motorola's offering will streamline your dispatch operations by 
providing an efficient approach to dual-site trunk system access. Your 
dispatcher’s area will not be cluttered with unnecessary components, and you 
will realize years of dependable service from quality equipment manufactured 
by the leader of the communications industry. 
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TO TRUNK TO TRUNK 


REPEATER SITE NO. 1 REPEATER SITE NO. 2 
MOTRAR MOTRAR 
CONTROL STATION CONTROL STATION 
NO.1 NO. 2 
SW PTT sw PTT 

SW MIG AUDIO. 
in XMTR 
| SPKR AUDIO SPKR AUDIO 
RGVR RCV IND RCV IND — AGVR 
GROUND GROUND 
' INTERFACE ! 
1 SiRGuIT | 
JUNCTION BOX 
canna. has a hacukaree 
eee ener > ROSITION (DISPATCH POINTS) 
MULTICONDUCTOR 
CABLES 


(UP TO 100° LENGTHS) 


| CESK TOP 
| CONTROLLER 


®) MOTOROLA INC. | 


Extended Locai Dispatch Equioment: 
3 Ouat Site System Accass 
Noe 


BY: P. SHROYER DATE: 2-17-82 


NO: SOM0482 PAGE 1 OF i 
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DUAL=SITE ACCESS TRUNK SYSTEM DISPATCH EQUIPMENT 
Ly DISPATCHER'S LOCATION 


_ EQUIPMENT R00M 


EXTENDED LOCAL CONTROL 

Price- Control Dace: Avril, 1982 
TOTAL QUANTITY 
ONIT $_| EXTENDED $ 


ITEM{ MODEL 
NO.| NUMBER DESCRIPTION 


L L35WLBSi70MSOM| MOTRAR 20 Trunk Concrol Station 78 | 1730.00 3,460.00 

la | B71 Omit Microphone 2 2 -78.00 (156.00) 
lb | 3206: Service Manual l l ) N/¢ N/C 
72 DB=492 Antenna; 6.0 dBd Yagi 2. p 58.00 116.00 
3 TDN6 597-050 Wieden ya Heliax Transmission Line, 2 Zz 177.50 555500 
eec 
4 T1884 Series 90 Deskset (Local Control) l l 296 .00 296 .00 
4a. | L48 Supervisory Switch (required if l hey ~ 19.00 Optional 
Pe let desksets plots used) . 

oe 4d L327 Delece Clock L l =56.00 Optional 

5 TLN1218 Junction Box l it 200 .00 200.00 

6 TKN6065B Multiconductor Cable - 8 Feee 2 2 6.00 12.00 

i 7 TKN6353B. Multiconductor Cable - 100 Feec i l 46 .00 46.00 
9 — 

EQUIPMENT SUB-TOTAL $ 4,329.00 

(Less Optional Ltems) 
DUAL-SITE ACCESS XIT (Service Deoc.) $ 180.00 
TOTAL COST $ 4,509.00 
| 
NOTE: Reference [tem 2 to Dropship Quote No. 0S03302~250. 
f 3 Control No. SOM0482 
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EXTENDED LOCAL CONTROL 
LN TROL 


Description 


\ 


trol stations from a Single Series-90 deskset. Each control Station is 
associated with an individual smps Tepeater site, and has its own dedicated 
antenna and transmission line. When the dispatcher wishes to initiate an 
outbound call, he or she selects the proper control Station via a two-posi- 
tion rotary switch mounted on the Series-90 deskset. Monitoring inbound 
calls ts simplified; the dispatcher monitors both sites simultaneously, as 
the receive audio from each control station is mixed before being routed to 
the deskset speaker/earpiece., In addition. CALL Lights (L.E.D.s) in the 
desksets will provide the dispatcher a visual indication of which control 
station the inbound call is being received on. Note that the operator does 
not have the capability of selectively muting either of the control station 


receivers. If engaged in a conversation on one system, inbound calls on the 
alternate system will still be heard. ; 


If the system requires the use of selectable subfleet Operation, an addi- 
tional rotary switch is added to the Series-90, This four-position switch 
will provide subfleet selection for both SMRS, so the user's fleet parti- 
tioning must be carefully planned. To avoid operator confusion, whenever a 
SMRS site is selected by the dispatcher, THE ALTERNATE SYSTEM WILL AUTOMATI- 
CALLY REVERT, TO SUBFLEET A. Therefore, the subfleet selection shown on the 
totary switch is. only applicable to the selected site. 


Additional desksets may be added to the system using the Same guidelines for 


sion has been made for CALL Lights at these locations. Personnel at these 
positions will need to intercom to the Control Point Operator in order to 
select a site and/or particular subfleet. Note that a minor modification to 
the MOTRARS is required to facilitate intercom capability between desksets. 
Also, a Supervisory Switch will have to be provided with the Control Point 
deskset if multiple dispatch points are used. 


Equipment Description (Refer to Drawing No. SOMO0482L, pp.1-6) 


The “black boxes” that make-up the extended local control configuration 
include: (1) A Series-90 deskset, (2) a TLN1218 Junction Box, (3) two MOTRAR 
control stations, and (4) a “Dual-Site Access Interface BLOC) seine et tome 
actually the parts and labor required to modify the standard equipment to 
work in this type of configuration, and detailed instructions for field 
modifications are provided. The actual piece parts are listed separately 
from the sample equipment lists provided with this documentation. 
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Technical Description - Extended Local Control 


Site Selection 


.-Referring to page 2 of the drawing,. it-can- be seen that when the Site Select 


switch (Sl) is in the “Site 1” position, RLY-1 (located in the junction box) 
ids de-energized. Mic~Hi and PTT from the deskset are therefore routed 
through two of the normally closed contacts of the relay to Control Station 
#l. If Site 2 is selected, A+ is applied to the coil of RLY-1, causing it 
to energize. Mic audio and PTT are now routed through the normally open 
contacts of the relay to Control Station #2. 


Subfleet Selection 


If selectable subfleet is provided, selection must be made via switched. 
ground closures at the MOTRAR radios. To accomplish this, switch contacts. 
B, ©, and D on the Series-90 Subfleet Selector switch (S2) are routed to 
“common” contacts on three different form 'C! closures associated with RLY- 
1. Therefore, subfleet selection is only applicable to the control station 
selected by the dispatcher. The alternate control station will always be 
operating in the Subfleet 'A' mode, as Subfleet 'A' is “selected” with an 
Open contact. Page 4 of the drawing shows the internal wiring required in 


the radio for subfleet selection. 


Receive Audio 


Speaker audio from each control station is routed to the Junction Box where 
it is mixed via a minimum loss resistive pad (Rl, 2, & 3). The mixed audio 
is routed to the deskset(s) speaker/earpiece. 


An LED driver circuit consisting of Ql, R5, and CR2 (shown on page 3 of the 
drawing) will be provided in each MOTRAR radio. Q1 will provide a switched 
ground output whenever pin 14 of the microprocessor goes HI (speaker audio 
enable). These switched outputs will be brought out to the Control Point 
deskset and will cause the associated CALL Lights (DS1, DS2) to illuminate 
whenever there is fleet activity on the particular SMRS. 
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DISPATCHER'S LOCATION 
EXTENDED LOCAL CONTROL = BASIC SYSTEM — iH EQUIPMENT ROOM 
(© Sp ue : 


Mm Price Control Date: April, 1982 MISCELLANEOUS 


TOTAL QUANTITY 


MODEL | 
eek SS eS ee ee ee te eee ees | | ee TENDEL 
L35WLBS170MSOM| MOTRAR 20 Trunk Control Station 2 2 1730 .00 3,460 
B71 Omit -Microphone atk FiO as aD Z “-=7§200 €156., 
B206 ‘Service Manual | l 1 N/C N/ 
DB-492 _ AMtenna; 6.0 dBd Yagi 2 2 58 .00 116, 
TDN6597-050 1/2” LDF Heliax Transmission Line, 2 127250 355 

50 Feet ies, 
T1884 Series 90 Deskset (Local Control) s i 296 .00 296. 
L48 qi Peaudd Sosiasrrecte waged. te il 1 19 .00 Option 
L327 Delete Clock l 1 -56.00{ Option 
TLN1218 == |: Sunetion Box a nea ; 1 ie 200 .00 200. 
TKN60658B Multiconductor Cable - 8 Feet 2 2 6 .00 be 
TKN6353B Multiconductor Cable - 100 Feet 1 1 46.00 46, 
EQUIPMENT SUB-TOTAL 5) 04, 329% 
(Less Optional Items) 
DUAL=SITE ACCESS KIT Garvice Dope foahl $ 180. 
TOTAL COST $ 4,509 . 


| NOTE: Reference Item 2 to Dropship Quote No. DS03302-250. 
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| Price Control Date: 


DUAL-SITE ACCESS TRUNK SYSTEM DISPATCH EQUIPMENT 


AW bra aia 


EXTENDED LOCAL CONTROL W/SUBFLEET SELECT 


a 
eS 


|KeM!l MODEL | 


Practise. 


l L35WLBS17O0MSOM| MOTRAR 20 Trunk Control Station 


NO .| NUMBER 
la B346 
lb B71 

le B206 
2 DB—-492 


2 TDN6597-050 


4 T1884 
4a L48 
4b | L327 

a 5 TLN1218 | 


6 | TKN6065B 
- 7 | TKN6349B 


FourmSubfleet Selector 

“omit Microphone 

Service Manual 
Antenna; 6.0dBd Yagi 


1/2" LDF Heliax Transmission Line, 
50 Feet 


Series 90 Deskset (Local Control) 


peeana tory, Switch (required if 
multiple desksets are used) 


Delete Clock 

Junction: Box 

Multiconduetor Cable — 8 Feet 
Multiconductor Cable —- 100 Feet 


oe gs asrore SUB-TOTAL 
Less Optional Items) 


DUAL SITE ACCESS KIT (Service Dept.) 


TOTAL COST 


Mm NN N 


- DISPATCHER'S LOCATION 
EQUIPMENT ROOM 


MISCELLANEOUS 
TOTAL QUANTITY 
UNIT $ | EXTENDEI 
2 1730.00 35460. 
2 140 .00 280. 
2 -78.00| (156. 
t N/C N/ 
2 58.00 116. 
2 17.74.50 Boor 
1 296 .00 296. 
1 19.00 Optior 
l ~56.00{ Optior 
. 200 .00 200. 
2 6 .00 12% 
2 41.00 82. 
$4,645. 
190. 
44835. 


ao NOTE: 


— 


Reference Item 2 to Dropship Quote No. DS03302-250. 
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@= MODIFICATION PARTS LIST 
p= SERIES 90 DESKSET 


REV. 1 4=20-82 
TLN1218 JUNCTION BOX 
MOTRAR RADIO #1 


DUAL SITE TRUNK SYSTEM ACCESS 
re, ae MOTRAR RADIO #2 


INTERFACE KIT 


EXTENDED LOCAL CONTROL 


= P. Shroyer Price Control Date: 3-5-82 


; rT MODEL ay ae 
NO. |NUMBER DESCRIPTION UNIT $ EXTENDED S$ 
fer | 0882317807 | Capacitor; .015mf + 102 ie ek 2 .88 1.76 
_ jer. | 48-82466H13 | Dicde; General Purpose 1 l 0.75 
- |er2 | 48-a3654H01 | Diode; Silicon tll ele} 2 86 
DS1,2} 48—84404E05 LED (Yellow) 2 : 2 0.86 
; lat 48~869570 Transistor; 49570 1} aed i 3.00 
RL=3 1782177803 Resistor; 4 ohm, 5W 3 3 -66 
RG 06-125C47 Resistor; 820 ohm, 1/2W (pkg of 10)} 1. 1 ot 
RS 06-124C87 Resistor; 39K ohm, 1/4 W (Pkg of 10) - -}leallea 1 1.48 
R6 06—124B10 Resistor; 330K ohm, 1/2W (pkg of 10 leajlea il 2.89 
Asa | 40—5376B01 Switch, Rotary; 2 Position(Site Sel) 1 i 14.36 
<Q 40-5376B03 Switch, Rotary; 4 Position(Subfleet) 1 1 Optional 
RLY-1i “gaat Relay; 6PDT 12 VDC Potter Brimfield 1 M 15.00 
NON-REFERENCED ITEMS 
1 | 3682262301 | Knob; Site Select Switch 1 1 Boas 
Knob; Subfleee Switch 1 l Optional 
74 Zielas™ Relay Socket; Potter Brumfield 1 len 2.00 
3 2DC251* Relay Hold—Down Spring, P & B 1 i ale \ 
4 29=84706E05 Terminal Pins (Male) 10} 10 20 6.00 F 
5 29=-82336A01 Terminal Pins (Female) 10; LO 20 6.00 
fe) 31=-82226CO1 Barrier Strip 3 5 Lives 
TOTAL PARTS COST (DNUP) Sy Gh e4lo) 
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REV. 1 4-20-82 


he a 


® DUAL-SITE TRUNK SYSTEM ACCESS 
FIELD MODIFICATIONS 
ee ie . *°.- EXTENDED LOCAL CONTROL CONFIGURATION 


(Refer to Drawing No. SOM0482-L) 


I. SERIES-90 DESKSET (See pages 2 & 6 of drawing) 
A. The following modifications are required for all installations: 


1. Add Site Select Switch (Sl). 
a. Mount switch as shown on page 6 of drawing. 
b. Remove jumpers JU1B and JU2 on the Main Board. 
'¢. Isolate Screw Terminal No. 7 
d. Wire the “common” contact of $l to deskset At. 
e. Wire the “normally open” contact of Sl to Screw Terminal 
Noy. 20% 


2. Add a jumper between J6—-17 and J6-26. 


. 3. Add CALL Indicators (DS1, DS2) 
oS a. Mount the LED's as shown on page 6 of drawing . 
YQ b. Isolate screw terminals 7 & 10. 
ic ce. Add R4 as shown on page 2 of drawing. 
d. Wire Poamandeps2 as shown on page 2 of drawing. 


B. If Selectable Subfleet is required, perform the following 
additional modifications: 


1. Add Subfleet Select Switch (S2). 
a. Mount.switch as shown on page 6 of drawing. 
b. Isolate screw terminals 8 & 6. 
ec. Add additional screw terminal as shown on page 2 (SP). 
Note: If Supervisory Switch is not used, screw 
terminal #3 can be used instead. 
d. Wire contacts on S2 as follows: 
i. Subfleet A - No Connection 
ii. Subfleet B - To screw terminal #8 
iii. subrleet C To screw terminal #6 
iv. Subfleet D To screw terminal # “SP” 
v. Common - To screw terminal #2 (ground). 


—- --:C. Provide Labeling for Deskset Escutcheon as Shown on page 6 of 
- Drawing. 


1. Engraving is suggested if cost is not prohibitive. 
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IL. JUNCTION BOX (see page 2 of drawing). 


A. Add Barrier Strips (IBl & TB2) as shown on the accompanying 
photographs. 


B. Add RLY-1 as shown on the accompanying photographs. 
1, Connect CRI across relay coil. 

C. Add Resistors Rl, R2, & R3. 
1. Connect as shown on drawing. | 


“- =  --- -D. Wire relay contacts to TBl/TB2 as shown on drawing. 


III. MOTRAR RADIOS (see pages 2, 3 and 4 of drawing .) 
ee a-- Ae The following modifications are required for all installations: 


1. Remove jumper between P601-12 and P601-9 (power supply cable). 
ae This disables the local speaker. 


2. Isolate J601-7, 


3. Add Ql, R5, and CR2 shown on page 3 of Drawing. 

ac) (As there is little room on the processor board, these 
components can be “potted”, placed in shrink tubing, and 

mounted in any convenient location). 

a. Wire collector of Ql to J601-7, 


B. If Selectable Subfleet has been provided, perform the following 
additional modifications: 


1. Isolate J601-9 from the internal radio speaker 


2. Add the following jumpers from J60l1 to the normally open 
contacts of the Subfleet Selector Switch: 
a. Subfleet A - No Connection 
b. Subfleet B = J601—1 
Ge wUptieet.C i= J601—t) 
d. Subfleet D J601-9 


C. If multiple desksets are used, perform the following additional 
sco: -. .modifications-to allow full duplex intercom and: control point 
. monitoring: 


=e 1. Add Cl and R6 as shown on page 5 of the drawing. 
DD a. These components can be mounted on the solder side‘of the 
RF/Audio Board. 
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V. INTERCABLING (refer to page 2 of drawing) 


A. Deskset to Junction Box 


1. Make connections from deskset screw terminals to TBl as shown 
on drawing. 


ee ee a. Existing lugs om deskset multiconductor cables can be used. 


B. Junction Box to Radios 


1. Make connections from TB2 to the P601 connectors (p/o MOTRAR 
hee ~ - pewer.supply cables) as shown on drawing. 

a. The lugs on the radio end of the multiconductor cables 
supplied will have to be removed. They will be replaced 
with the male terminal pins (supplied) that will be fitted 
into P601. Additional female pins (supplied) will also be 
required for J60l. ee . 
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MOTRAR RADIO 


INTERGOM AND MONITOR MODIFICATION 
(REQUIRED IF MULTIPLE DESKSETS ARE USED) 
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TONE REMOTE CONTROL 
Se NE ROL 


Description 


‘-~= *This configuration is required for customers whose control pofat is greater 


than onemhundred cable feet away from the Motrar radios. Operationally, it 
is similar to the extended local configuration, although it will be much 
more costly to implement in terms of equipment and labor. 


The basic configuration will allow a dispatcher to control two Motrar con- 


‘trol stations from a single T1604 _M Tone Remote Console. Tone remote 


control adapters will be required at the Motrar location to accomplish this 
task. A special interface board (external to the console) will allow dual- 
site access and simultaneous monitoring. Operator selection of the site is 
accomplished with an accessory switch on the console, and incandescent CALL 


| Lights (also on the console) will provide_a visual indication of activity on. ...... _ 


each SMRS. 


If selectable subfleet is provided, a Four-Frequency Switch Kit will have to 
be added to the console, and T4/R4 tone remote adaptors will be required. 
The use of this “four-frequency” control format means that each time a sub 
fleet_is selected, the operator will have-to briefly depress the console PTT 
switch in order to send the proper function command to the selected remote 
adaptor/radio. As with the extended local configuration, the subfleet 
selection is only valid for the control station selected with the “Site” 
switch, and the alternate control station will always be in the Subfleet 'A!' 
mode. xg 


Equipment Description (Refer to Drawing No. SOMO482T, pp. 1-4) 


Overview 


T1604 M console, (2) two remote control adaptors, (3) a line amplifier with 
power supply, (4) a special “Dual Site Interface Board”, and (5) two Motrar 
control stations. 


Interface Board 
The interface board has three primary purposes: First, it facilitates site 


selection through the use of a DPDT relay activated by the Accessory (Site 
Select) Switch (S2) on the console. Second, it provides receiver audio 


mixing through the use of a 6dB mimimum loss pad. Third, it provides two 


identical Voice Operated Indicator (V.0.I.) circuits that are used to acti- 
vate the CALL Lights in the console. The interface board must be within ten 
feet of the console. 
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Line Amplifier 


The Lorraine Telephone Electronics 460C amplifier and associated 24Vde power 
supply will be collocated with the interface board. It is used to provide 
the proper level of mixed receive audio to the console. It is possible that 


the amp will not be required for AVS a eae in-house aa: ee 


its use is recommended. 
T1604—M Console > 


The console will be shipped from the factory equipped with a Handset, Four- 
Wire Audio Adaptor, and, if selectable subfleet is required, a Four-Frequen- 


-:ey Switeh Kit. The Accessory (Site Select) Switch will be shipped separate- 


ly. The console MUST be strapped for full duplex operation in the field. 
This is a standard modification used for handset operation, and instructions 
are in the manual. This modification is required so the operator will be 
able to hear the “talk-prohibit” tone if a voice channel is not available. 
Note that a “Busy” light is not. provided. 


Additional field modifications will include adding the CALL Lights and some 
minor jumper additions/deletions. 


Remote Control Adaptors 


Two tone remote control adaptors will be provided (one per control station) 
and will be collocated with the radios. For the basic system, the Q1224 
(TIR1) version will be used, while systems using selectable subfleet opera- 
tion will require a Q1222 (T4R4) unit. The adaptors are used to convert 
function tones from the control console into contact closures for radio 


of the Motrars. 


Technical Description (Refer to pages 2 and 4 of drawing) 
Site Selection 


Individual transmit audio/control lines from Sites 1 & 2 are respectively 
routed to the normally open and normally closed contacts of RLY-1l on the 
interface board. When the operator selects “Site 1” on the Site Select 
Switch, +12Vde is applied to the relay coil, causing it to energize. The 


_ transmit audio/control line for Site #1-is now routed directly to the 4W 


transmit output of the console. Conversely, when the operator selects “Site 
2”, 12Vde is removed from the relay coil, and the relay is de-energized. 
The “Site 1” transmit audio/control line is now removed from the console, 
and the “Site 2” line is conmected. Back-loading the disconnected lines is 


- mot necessary. 
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Subfleet Selection Finn hee 


In systems configured for multiple subfleets, operator selection is made via 
a Four-Frequency (Subfleet) Switch Kit on the console. The function tones 
associated with each subfleet will be as follows: 


= Subfleet ‘A’ 
Subfleet 'B’ 
Subfleet 'C' 
Subfleet 'D' 


$950 S82 (CEL cg heaters 
1850 Hz (F2) 
1350 Hz (F3) 
1250 Hz (F4) 


When the operator depresses the desired selector switch, the proper function 
tone. will be-sent only after- the PTT-switch has been mommentarily depressed. 
The function tone will be sent over the selected transmit line, and will be 
decoded by the associated tone remote adaptor at the radio location. After 
the tone is properly decoded, an associated relay contact closure in the 
remote adaptor will latch and provide the necessary ground to the Motrar for 
the proper subfleet selection. In addition, the PTT output of the selected 
adaptor will provide a-momentary ground closure that will reset the frequen- 
cy (subfleet) bistable circuits associated with subfleets B, C, and D in the 
alternate remote adaptor. This feature will cause the alternate control 
station to always operate in the Subfleet 'A' mode when it is not selected 
for use. 


Receive Audio 


Since there is no provision for line audio output on the Motrar radios, and 
since four-wire operation is mandatory in remote trunk systems, a voice coil 
-to-line transformer has been provided for each control station. The trans- 
formers will match the 4 ohm speaker audio output of the radios to_a 600 ohm 


line. 


The individual receive audio lines are routed to the interface board at the 
console location, where the audio is mixed and fed to the input of the LTE 
460C amplifier. In addition, each individual line also feeds a bridging 
(10K/12K) transformer to provide an audio signal to an associated V.O.I. 
Pireult on the interface board] -ithesV0-is)-cireuits= iacorporate a “zero- 
crossing reference” I.C. which provides an A.C. output that corresponds to 
the voice signals on the line. The A.C. output is used to drive CALL Lights 
on the console. 
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ce Control Date: 


April, 1982 — 


DESCRIPTION 


L35WLB5170MSOM! MOTRAR 20 Trunked Control Station 


B/1 
B206 
DB-492 


TDN6597-050 


T1604—m 


L109 
L144 
-L48. ~ 


L59 


Ql224 | 


TKN6065B 


13227 


1) 
2) 
3) 


Omit Microphone 
Service Manual 
Antenna; 6.0dBd Yagi 


1/2” LDF Heliax Transmission Line, 
: 50: Feet: 4 ; 


Tone Remote Control Console 
Handset 
Four-Wire Audio Adaptor 


‘Supervisory Switch (réquired 
if multiple consoles are used) 


Line Operated Transmit Light 
(required if multiple consoles 
are used) 
Tone Remote Adaptor (T1/R1) | 
Multiconductor Cable - 8 Feet 
UTC/TRW Line Transformer 
Line Amplifier (LTE) 
Power Supply for Item 8 .. 


Mounting Assembly for Item 8 


EQUIPMENT AND PARTS TOTAL 
Less Optional and A/R Items) 


DUAL-SITE ACCESS INTERFACE KIT 
(Service. Department) 


TOTAL COST 


el en ee 


“EN FR FS Po 


‘DISPATCHER'S LOCATION 
REMOTE LOCATION 
MISCELLANEOUS 
TOTAL QUANTITY 

we UNIT S| _ERTENDEL 
2 1730.00 3,460. 
2 -78 .00 (156. 
1 N/C N/ 
2 58.00 116. 
2 Ege OA 35:5). 
1 924 .00 924, 
1 162.00 162. 
1 65.00 65. 
1 “51.00|° Option 
1 122.00 Option. 
2 882.00 1,764. 
2 6 .00 F241 
2 15.00 30 .( 
1 159.00 159. 
1 -69 00 69. 
Ey 24.00 oe. 
7,164. 


Reference Item 2 to Dropship Quote No. DS03302-250. 
Reference Items 8-10 to Dropship Quote No. DS03082-3. 


Reference Item 7 to Dropship Quote No. DSO03102-50. 
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DUAL-SITE ACCESS TRU 


oc ata elae hatln kage SA 


NKED SYSTEM DISPATCH EQUIPMENT 


ni at te ar inc RE 


|_ZONE REMOTE CONTROL W/SUBFLEET SELECT _ 
Beerice Control Date: April, 1982 


: Ox MODEL i | , o 
|_NO.| NUMBER _ , DESCRIPTION am. | UNIT S| EXTENDEL 
| 1 | L35WLBS170MSOM! MOTRAR 20 Trunked Control Station 2 7 11730.00|. 3,460. 
ieee BIG6 —.. - Four~Subfleet Selector- rs 2 140.00 "280. 
lb | B71 Omit Microphone 2 2 -78 00 (156. 
le B206 Service Manual 1 l N/C N/ 
2 | pB-492 Antenna; 6.0dBd Yagi 2 2 58 .00 ite. 
-TDN6597-050 1/2" LDF Heliax Transmission Line, | 2 2 177 .50 355. 
4 | T1604-m Tone Remote Control Console iy 1 924 .00 924. 
4a | L109 Handset 1 1 162.00 162. 
P45 | i144. Four-Wire Audio Adaptor 1 1 65.00 65°. 
4c | L48 Supervisory Switch (required 1 l 51.00 Option: 
if multiple consoles are used) 
4d | L59 Line Operated Transmit Light l NS 422.00 Option: 
(required if multiple consoles 
F are used) 
be (| L226 Intercom (required if multiple| 1 i 43.00 Option: 
. consoles are used 
ry] 186 Four Frequency Switch l 1 137.00 137 1 
She O1'222 Tone Remote Adaptor (T4/R4) + 21 125900. 22 S78 x 
6 | TKN6O6SB Multiconductor Cable - 8 Feet 2 6 .00 p24 
7 | Do-T4 UTC/TRW Line Transformer 2 15.00 30 .( 
3 | 460c Line Amplifier (LTE) l 1 159.00 159. 
9 PolS Power Supply for Item 8 pla 1 99.00 69.C 
104) 13227 Mounting Assembly for Item 8 1 1 24 .00 24 iC 
EQUIPMENT SUB-TOTAL & 8715540 
(Less Optional Items) 
DUAL-SITE ACCESS INTERFACE KIT 
(Service Department) 
; TOTAL COST ? | 
is =, NOTES: 
'® 1. Reference Item 2 to Dropship Quote No. DS03302=-250. 
2. Reference Items 8-10 to Dropship Quote No. DS03082-3 
3. Reference Item 7 to Dropship Quote No. DS03102-50 


- DISPATCHER'S LOCATION 
REMOTE LOCATION 
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-~FIELD MODIFICATIONS PARTS LIST 


DUAL SITE TRUNK SYSTEM ACCESS 
INTERFACE KIT } 


TONE REMOTE CONTROL 


J TZ aes > fos 


Pie Shroyer Price Control Date: 3-5-82 


DESCRIPTION 


21-82447C01 
23-82077C04 


Capacitor, Ceramic, .005 mf 


T1604 M CONSOLE 


MOTRAR RADIO NO. 
MOTRAR RADIO NO. 2 


1.94 


"Capacitor, Electrolytic; 1000mf, 9.08 
48-82466H13 Diode, General Purpose i 1 Os75 
65-82664K01 Lamps; 5.0V, .06A (incl. socket) 2 3.38 

 TLNG151 Relay; 12 Vde DPDT i 1 37.00 
06—125A25 Resistor; 100o0hm 1/2W 52 (pkg of 10) 1 I 2.63 
06-124526 Resistor; 1.5M 1/2W 5Z (pkg of 10) | 1 1 2.86 
TLN1507 Accessory Switch (Site Select) 1 57.00 
TLN1506 Four Frequency (Subfleet) Switch 1 Optional 

4,2 | DO-T36* Transformer, Bridging; TRW/UTC z 2 58.00 
U1,2 | RL-™C3370P Integrated Cireuit; Motorola S.G. Z Zz 8.00 
U3 51-84320A81 1.C. Voltage Regulator (MC7915) 1 i 8.40 
a 4112-5* Vector Plugboard; 4 1/2” x 4 1/2” 1 T 18.00 
2 R644*% Vector Plugboard Receptacle 1 1 7.00 
3 AC-402* BUD Aluminum Chassis (5x/x2) 1 l 7 00 
4 31=-82226C02 Terminal Strip (TB2) 1 4.99 
5 29-84 706E05 Terminal Pins 10} 10 6.00 
6 29—82336A01 Terminal Pins (Female) 10{ 10 6.00 
7 | 09-80313409 I.C. Socket 2 1.80 
TOTAL PARTS COST = DNUP $ 239.81 
(Less optional items) 
* NOTE: Items with asterisk must be 
ordered from local vender or on 
Baste Noe Dsct0se-i0. kit other 
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DUAL~SITE TRUNK SYSTEM ACCESS 
FIELD MODIFICATIONS 
TONE REMOTE CONTROL CONFIGURATION 


(Refer to Drawing No. SOMO0482-T) 


T1604_M CONTROL CONSOLE (See page 2 of drawing) 


As_ 


Isolate the following screw terminals 
1. 6 (remove JU18) 
Zs, Tlop leutretchine) 


1 ps Re fer to PEPS-9759-C in console manual for following 
modifications: 
a. Connect switch contact 3B to P1-10 (+12V) 
b. Connect switch contact 3C to P1-8 

2. Route a jumper from C5-28 to screw terminal #15. 


Install the CALL indicators (DSl1, DS2) in the: blank escutcheon over 
position C4. 


Fieiraec bak en ro hy side of DS1 to screw terminal #22. 

2. Wire the “high” side of DS2 to screw terminal #7. 

3. Wire the “low” sides of DS1 & DS2 to screw wero #6. 
Wire console for full-duplex capability. “i 


1. Refer to manual for instructions. 


Install TLN1506 Four-Frequency (Subfleet Select) Switch in position 
A-2 (optional). 


1, Refer to manual for instructions. 


INTERFACE BOARD (Refer to page 2 of drawing) 


A. 


_Fabricate the Interface Board using the schematic shown on drawings 
' as a reference. 


1. The actual board layout and pin allocations will be determined 
by the MSS. 
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Lys 


2. Mount the finished board in the aluminum chassis box that has 
been provided. 


B. The Interface Chassis, the 460C Line Amplifier, and the 24Vde Power 
Supply should be collocated in an area not more than ten feet from 
the console. 

MOTRAR RADIOS 


A. Remove the jumper between P601-9.and P601-12 (power supply cable). 


B. If selectable subfleet has been provided, perform the following 
additional modifications: 


1. Isolate J601-9 from the internal radio speaker. 
2. Add the following jumpers from J601 to the normally open 
| contacts of the subfleet selector switch: 
a. Subfleet A - No Connection 
b. Subfleet B ~- J601-1 
G. Subfleet C ~- J601-11 
d. Subfleet D - J601~-9 
TONE REMOTE CONTROL ADAPTORS (Refer to page 3 of drawing). 
A. Q1224 (T1/R1; for single fleet/subfleet operation). 


au Remove. jumpers _JU6,-JU7, JU8 and JU1O on QLN4828 -board. 
ae All other jumpers should be in. 


2. Make external connections as shown on drawing. 
B. Q1222 (T4/R4; for multiple subfleet operation). 
Le Configure jumpers for the QLN4828 board as shown above. 


2. Remove JU22 on QLNI1716 board. 
ae All other jumpers left in. 


-. . 3. Make external connections as shown on drawing. 


INTERCABLING (Refer to page 2 & 3 of drawing). 
A. Interface Chassis to console. 


1. Wire as shown on page 2 of drawing. 
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B. 


C. 


Remote Adapters to Radios 


1. Make connections from TBI to the P601 connectors (p/o MOTRAR 
power supply cables) as shown on page 3 of drawing. 


a. The lugs on the radio end of the multiconductor cables 
- supplied will have to te removed. They will be replaced 
-o- with the male terminal-pins (supplied) that will be fitted 
©  Adnto P601. Additional female pins (supplied) will also be 
required for J60l. 


Receive Audio 


I, Mount the DO-T4 transformers (as shown on page 3 of the 
drawing) in a convenient location. . 


ae Note: Installer may wish to mount each transformer inside 
the MOTRAR radio if there is enough space. 
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SEE PAGE 2 FOR CONNECTIONS/EQUIPMENT AT DISPATCH LOCATION 


3818-70(B) 


REMOTE LOCATION 


MOTRAR #4 
XUTA 


fa 
AUDIO/CONTROL 


MOTRAR #2 °° 
XMTA 


AUDIO/CONTROL 


MOTRAR #2 RCVA AUDIO i } 


Q1224/2 REMOTE ADAPTER a P45 001 
—-@ | 


PIT 17 ay 
MIC-H 10 


MOTRAR 

CONTROL STATION 
BEE PAGE 4 

BBFLT. COMM. 24 : : . 


GND. 3 


eo SBFLT B 14 
Qi222 

(ONLY SBFLTG 10 

6BFLTD 4 

RESET YO SHFLTA 


Q1224/2 REMOTE ADAPTER 


PIT 17 
MIC-HI 10 


MOTRAR 
CONTAOL BTATION 
NO. 2 


GND. 3 
BUBFLT, COMM, 21 


(SEE PAGE 4) 
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it BEE MANUAL NO. 60P81048E06-0 - 
DIAGRAM TAKE FROM PAGE 6, DESCRIPTION AND OPERATION 
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ROUTING SRN=950 
March 1982 
APC=243 
- Deadline Date: N/A 


TRUNKED MOBILE "SYNTOR X QUIK-CALL II" MODIFICATION FOR INDIVIDUAL CALL OPTION 


MODELS AFFECTED: T45VBJSGOOAK Trunked "“SYNTOR X" Mobile 
T45VSJ5900AK Trunked "SYNTOR X2" Mobile 


The Trunked "Quik-Call II" Option W562 or W563 as shipped from factory is 
wired for paging mode only. Paging tones are received and an audible alert 
tone is sounded when the correct tones are received. Horn and lights can also 
be activated. No private calls to individual vehicles can be made in a trunked 


system. However, individual call Capability can be allowed by making field 


wiring changes Ps the time of installation. 


Background Information: . 


The conventional "Quik-Call II" unit mutes the receive audio by shorting 
the wiper of the volume control to ground via a set of relay contacts. When a 
3 call is received with the correct signalling tones, the contacts are opened and 
the call is heard. The relay contacts are connected to the volume control 
wiper via an ORG jumper wire normally connected between pin 22 and 4 of the 
green connector Pl. 


EPD-21007-8 


Refer to the following diagrams. 


DETECTOR DETECTOR 
| rsa BUFFER 


bos CONVENTIONAL RADIO TRUNKED RADIO 
is 
~~. (OVER) 


If applicable, enter this information or note this bulletin number ond subject material in the appropriate equioment instruction manuals 
and make necessary schematic diagram changes. 


Enter this bulletin in the correct MASTER and CLASSIFIED INDICES for future reference. 


sNer User Prica—Sudject to change without notice. 
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In a conventional radio, under full volume, muted conditions, the 
i a Output of the detector buffer is shorted to ground through resistor R1, 
x | 3.3K. In a trunked radio, under the same conditions, the detector 
buffer is shorted directly to ground. Damage could result! If the 
radio is modified for individual call, a 3.3K resistor must be inserted 
in series with the top of the pot inside the control head.. 


One additional change must be made for individual call capability. 
Since no hang-up box is supplied with trunked "Quik-Call tie ac must 
be provided. 


Modification Procedure To Add Individual Call Capability To a Radio 
guipped Witn Irunked "Quik-Cal | "Option: ‘ut 


A. Parts Required: 


I. Hang-up box TLN5181A or HLN4188A. 
2.. 3.3K Resistor 0611009C61 o: 0600124A61. 


B. Hang-Up Box Installation: 
[. Remove the black-violet wire from the green connector 
ae Insert the green lead from the hang-up. bex into 
2. Cut. the black-violet wire, coming from P1-2, approximately 
l inch from the green connector. This will allow the 
Dlack-violet wire to be removed from the cable kit and set 


aside. | 

: =, 3. Splice the black wire from the hang-up box to the 1 inch 

‘@ black-violet wire from P1-2, (the lug on the black wire 
must be removed to do this). 


/ 


Mute Circuit Installation: 


1. Remove the “Quik-Call [I" circuit board from its housing 
and solder a jumper wire from J1-22 to Jl-4. A piece of 
the previously removed black-violet wire can be used. 
Alternately, a connector pin can be put on the end of the 
removed black-violet wire. The wire can then be plugged 
into the green connector between pins 4 and 22. 

2A. For “SYNTOR X2" Radios: Open the control head housing and 
cut. the wire lead going to the top of the volume pot. This 
lead runs to the PC board from the pot and connects to 
Jl101-16. Across this cut, solder a 3.3K 1/4 W resistor. 

28. For “SYNTOR X“ Radios: Remove the main control head PC 
Doard from the housing. Cut the PC runner connecting the 
top of the volume pot to pin 16 of J1101,. the black conn- 
ector. Solder a 3.3K resistor across these same points. 

3. Reassemble the control head and the "Quik-Call] II" decoder. 
On radios equipped with the handset option, the hang-up 
box is included with the handset. However, the wires from: 
the hang-up box have been cut flush with the end of the 
connecting cable. These wires must be extended before 
they can be connected to the green connector block. 
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(AA) MOTOROLA 


The Motorola Communications System 
Analyzer is a versatile, rugged, com- 
pact, and portable test instrument, de- 
signed specifically for the service and 
monitoring of communications equip- 
ment. Its functions supersede those of 
a Service Monitor, expanding the fea- 
tures and capabilities to the point 
where a newera in servicing is afforded 
with a single instrument, rather than a 
host of separate equipment. 


The Motorola Communications System 
Analyzer is designed to improve a tech- 
nician’s efficiency and accuracy. Con- 
sequently, the cost of servicing can be 
reduced since the Communications 
System Analyzer performs functions 
that require many separate instru- 
ments. Servicing can be done faster 
because less time is spent hooking up 
equipment for testing, let alone the 
time a technician spends just trans- 
porting equipment to and from a field 
installation. The Communications Sys- 
tem Analyzer was designed and built 


. Ru 


SOOOSOSOCOBE 
Ce ee 


app 


by Motorola, a result of our years of 
leadership experience in the land-mo- 
bile radio field. 


Not only does the Communications 
System Analyzer perform the functions 
of signal generation, frequency error 
and deviation measurement, but it is 
also capable of a variety of tests nor- 
mally associated with these devices: 

e Spectrum Analyzer 

e Duplex Offset Generator 

e Modulation Oscilloscope 

e Frequency Counter 

AC/DC Digital-Analog Voltmeter 

e RF Wattmeter 

e General Purpose Oscilloscope 

e Multi-Mode Code Synthesizer 

e SINAD Meter 

e Sweep Generator 


All functions, generated or monitored, 
are presented in one area, on one 
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Communications 
System Analyzer 
R-2001A Series 


display, rather than several areas of the 
instrument or on different instruments. 
The large, clear 8 cm x 10 cm cathode 
ray tube (CRT) display presents perti- 
nent data in both analog and digital 
formats. There is no longer any guess- 
work when reading a meter face or 
looking at a generator dial. The presen- 
tation not only shows you the desired 
information, but also tells you exactly 
what function is being displayed. There 
is no need to look at function selectors 
either, as the display tells you how the 
various control switches are set. 


At the heart of the Communications 
System Analyzer’s operation is a 
Motorola M-6800 series microproces- 
sor. The use of this device permits 
keyboard entry of data, autoranging of 
displays, fast frequency access, per- 
manent storage of often used frequen- 
cies and codes, as well as the reliable, 
rugged operation that is a must in the 
field service environment. 


A New Era In Land-Mobile Service Instrumentatio! 


< A COMMU: THON 
“\ SYSTEM ANALYZER 
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The front panel of the Communications System Analyzer is human engineered for ease of operation. All controls 
associated with a function are grouped together and each area of the panel is clearly labeled. As each control 

is manipulated, the display CRT immediately registers the change. The array of displays shown are just a few of 
the over thirty available for servicing communications equipment. 


Sample Displays 


Bi iSE.8405 MHz 
Te cel 


PF LEVEL 


ZINAD DE 


Generate FM — When generating an FM 
signal, the carrier frequency is indi- 
cated, with the Private Line (PL) or 
Digital Private Line (DPL) code, when 
applicable. The RF level in Volts, plus 
the corresponding dBm value, are 
displayed. SINAD and Deviation are 
displayed numerically and by an inten- 
sified analog line segment, similar to a 
horizontal bar graph. Each line seg- 
ment varies continuously based on the 
signal being generated. 


MONITOR AN Bi 123.0000 MHZ 


INPUT WATTS 


ERROR KHZ 


Power Monitor AM — Here an AM trans- 
mitter is connected directly into the RF 
input of the Communications System 
Analyzer, with frequency in, power in, 
frequency error and percentage of AM 


modulation displayed. Each line seg- 
ment varies according to the input, as 
do the equivalent numerical indica- 
tions. As the full-scale range of a dis- 
play is exceeded, it auto-ranges to 
track the measured values, bringing 
them into proper perspective. 
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CENTER FREQ 


Spectrum Analysis — The Spectrum 
Analyzer display shows a window of 
the RF spectrum, varying in width from 
1 MHz to 10 MHz, dependent upon the 
dispersion setting on the front panel. 
Center frequency of the signal is indi- 
cated to an accuracy of 100 Hz. 
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Sample Displays 
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RF Memory Table — Often used fre- 
quencies are stored in the RF Memory, 
accompanied by associated “Private 
Line” and “Digital Private Line’ codes. 
Each is cursor selected for monitoring 
or generating. The user programmable 
table is part of the non-volatile mem- 
ory, and remains intact even when the 
instrument is turned off or unplugged. 


Sample Displays 


mONITOR FM B> 151.9550 MHZ 


INPUT WATTS 
( 
- 1.6 DBM Y AC 


DVM MODE 1% 


DEY ALARM 05.0 KHZ BAT 


Digital Volt Meter — Selecting the Dig- 
ital Volt Meter (DVM) enables the 
Voltage metering capabilities of the 
Communications System Analyzer. AC 
or DC mode is selected by the cursor. 
The analog line segment and digital 
readout indicate the voltages mea- 
sured. The auto-ranging display mea- 
sures 1, 10, 100 or 300 Volts full scale. 
Optional Battery Pack voltage is also 
shown on the DVM display. 
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Tone Memory Table — The Tone Mem- 
ory Table stores timing sequences and 
operates like the RF Memory. The first 
4 sequences in the table are pre-pro- 
grammed, non-changeable standards 
for use on a wide variety of Motorola 
and other manufacturer’s equipment. 
The remaining sequences can be 
user programmed based on specific 
requirements. Sequences are cursor 
selected, as are the tone frequencies. 


General Purpose Oscilloscope — The 
general purpose Oscilloscope display 
is AC or DC coupled, as determined by 
the display selector. Internal or exter- 
nal inputs allow observation of both 
generated and monitored modulation 
signals. An additional benefit of the 
scope is the IF mode, which displays 
the modulation envelope of the instru- 
ment’s IF amplifier. 
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In-Line Power Measuring — By using 
Motorola’s ST-1200 series Wattmeter 
elements, the Communications Sys- 
tem Analyzer measures forward and 
reflected power from a transmitter. The 
correct range for the system under test 
is cursor selected. Power is shown by 
analog line segments and the digital 
readout to the right of each line. 


DUPLEX MONITOR 8: 456.8000 mxHz 


QUPLEX GENERATOR 451.600 MH 


BDUPLE% MOW 
DEY KHZ 
5 


KHZ 


-i0 
DEV ALARM 05.6 


Duplex Generator — The Duplex gen- 
erate mode enables this display. It 
shows the monitored and generated 
frequencies, deviations and deviation 
alarm limit. Frequency offset is adjust- 
able from 0 to +10 MHz, or can be set 
at +45 MHz when servicing 800 MHz 
transceivers. 


Communications System Analyzer 


QW 


Cathode Ray Tube and Controls, Power, Display Mode and Function 


Features @ Benefits 


General 


Motorola Microprocessor — The 
Motorola M-6800 series microproces- 
sor is used in diversified applications 
throughout the electronics industry. In 
the Communications System Analyzer, 
its use permits extraordinary variety in 
service applications, through presenta- 
tion of all generated and measured 
parameters in one integrated, digital- 
analog, auto-ranging CRT display. @ It 
formats data, provides fast frequency 
access and controls memory storage 
and recall, thus offering the two-way 
land mobile service community a sin- 
gle instrument capable of performing 
the functions of a service monitor as 
well as those of many other pieces of 
test equipment. 


Field Environment Tough — Each com- 
ponent that goes into the Communica- 
tions System Analyzer is thoroughly 
inspected to ensure high reliability. 
Careful mechanical design allows the 
instrument to pass stringent tests for 
vibration and shock. It meets the shock 
and vibration portions of EIA test 
RS152B, the same specifications met 
by Motorola mobile radios. @ This min- 
imizes failures when the instrument 
is used in a mobile service van, and 
means it is as tough as the radios it 
services. And at the site, front panel 
components are protected from impact 
by bezel extensions on each side of 
the cabinet. 


Human Engineered — The comfortable 
handle, coupled to the size and weight 
of the Communications System Ana- 
lyzer, enables easy carrying. While the 
unit is rugged, it’s easy to transport, 


not just in a van, but also by hand. @ 
The position of the handle lets the unit 
“hang” naturally, close to the body, so 
it’s just like carrying a suitcase. 


Single Information Display — The large, 
clear 8 cm x 10 cm CRT presentation 
provides all information in a continu- 
ously auto-ranging digital-analog dis- 
play of selected parameters. @ Instead 
of looking at different instruments, or 
searching the panel of the instrument 
for settings, the technician need only 
go to one point on the Communications 
System Analyzer for information. 


Programmable, Non-Volatile Memory 
— Generated and monitored RF fre- 
quencies, tone codes and timing se- 
quences can be programmed to save 
time and eliminate entry errors. Most 
commonly used frequencies are stored 
in the RF and TONE memories for im- 
mediate user access. The Communica- 
tions System Analyzer can also be 
programmed to a predetermined mode 
Of operation when first turned on. 
@ This is especially time saving when 
the instrument is continuously used to 
service one particular type of equip- 
ment. These programming functions 
are all non-volatile, i.e., when the in- 
strument is turned off after use, they 
remain in the memory. 


AM, FM, CW, DSB Signal Generator — 
The built-in general purpose signal 
generator provides continuous cover- 
age of the HF, VHF, and UHF land 
mobile spectrum for receiver testing. 
With this feature, many forms of exter- 
nal and internal modulation can be 
simultaneously impressed on the car- 
rier frequency for actual composite sig- 
nals. The frequency range of the RF 
signal generator is from 10 kHz up to 
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@ §xi Wattmeter @ 
— or @ ss8/osB sc 
RE Scan(Hz/Sec) @ Scope ac @ swe 1-10 MHz 
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1000 MHz, in 100 Hz steps. @ Receiver 
testing time is reduced as less time is 
spent on “hook-up” and less equipment 
is needed. 


Modular Construction — The Communi- 
cations System Analyzer is designed 
to be serviced quickly and easily, 
should a breakdown occur. The major- 
ity of the circuitry is on seven modular 
plug-in circuit boards which have built- 
in metering and test points that aid in 
isolating the problem to a _ specific 
board. @ Once the board is located, 
simple plug-in replacement gets the 
instrument back in service. 


System Warnings — To further aid the 
technician in servicing, visual warnings 
will appear on the CRT when certain 
overload or caution conditions exist. 
Displays warn of low battery power, 
overheating of the RF load, or an im- 
proper attenuator setting for particular 
measurements. 


In addition, a continuous audible tone 
sounds when a preset deviation limit is 
exceeded in monitor modes. This limit 
is entered by using the keyboard and 
may be programmed from 0 kHz to 99.9 
kHz, with 100 Hz resolution. @ These 
built-in warnings are designed to aid 
the technician in obtaining accurate 
readings and to prevent damage to the 
instrument. 


Wide Range — All of the Communica- 
tions System Analyzer functions oper- 
ate up to 1 GHz, which includes the new 
800 MHz bands, a major growth area in 
land-mobile two-way communications. 
And for receiver or transmitter mea- 
surements, there is just one RF hookup 
to the instrument. @ It thus provides 
state-of-the-art servicing for state-of- 
the-art communications equipment. 
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Features @ Benefits 


Displays and Functions 


Bright, Clear CRT Presentation—Modes 
of operation are indicated in large 
characters on the display, so there is 
never a question of what is being mea- 
sured. Digital readouts are visually 
aided by the use of the continuously 
auto-ranging analog line segments, 
which are similar to a bar graph. Each 
has a base line and calibration markers, 
in addition to the intensified segment 
showing the measurement. @ All mea- 
surement parameters are crisply dis- 
played on the large, clear CRT (8 cm x 
10 cm), allowing instant recognition of 
measurement results and generated 
signal information. 


Keyboard Entry — Numbered keys are 
used for entering data, such as fre- 
quencies and codes. Arrow keys are 
used to step the cursor horizontally 
or vertically, and to select some opera- 
ting functions. @ The keyboard is easy 
to operate and helps to minimize errors 
by providing fast, precise settings. 


Versatile Power Supply — The Commu- 
nications System Analyzer may be pow- 
ered by a variety of sources: AC at 110 
or 220 Volts, 50/60 Hz; DC from an ex- 
ternal 12 Volt source such as a service 
vehicle; DC from an optional battery 
pack. @ Servicing can thus be accom- 
plished wherever the equipment under 
test is located. 


Display Control/LED Indicators — The 
user selectable displays are listed in a 
column beneath the DISPLAY heading 
on the front panel. Choosing a display 
is accomplished by pressing an arrow 
button below the column, for up or 
down movement, as required. When 
the appropriate arrow is pressed, the 
LED adjacent to the selected display 
illuminates. @ Its bright glow elimi- 
nates any question of which operating 
mode and accompanying display have 
been chosen. FUNCTION is selected in 
the same way, providing rapid, accu- 
rate changes in service capability at 
the touch of a button. 


AM, FM, and Sideband Modulation and 
Measurement — With the Communica- 
tions System Analyzer’s capabilities, all 
of the following radio types may be 
serviced: FM two-way radios and pag- 
ing systems, citizens band, AM trans- 
ceivers and pagers, high frequency 
SSB including marine, amateur and 
military equipment, and most types of 
AM, FM or SSB transmitters and re- 
ceivers operating between 1 MHz and 
1 GHz. @ It provides the utmost in ver- 
satility and cost effectiveness with the 
convenience of just one test instru- 
ment. 


SINAD Metering — As a comprehensive 
check of receiver performance, the 
SINAD measurement is unmatched. 


The analog line segment and digital 


representation of SINAD appear auto- 
matically whenever the unit is in the 
normal generate mode. The only hook- 
ups required are from the Communica- 
tions System Analyzer to the RF input 
of the receiver under test, and from the 
audio output of the receiver to the in- 
strument’s multi-purpose input. @ The 
measurement, and appropriate servic- 
ing, can then be accomplished without 
the need for a separate signal gener- 
ator, SINAD meter or distortion ana- 
lyzer. 


Terminated RF Power Measurement — 
RF power is automatically measured 
when the Communications System An- 
alyzer is in the Power-Monitor mode. 
The built-in dummy load dissipates up 
to 50 watts for three minutes and up to 
125 watts for one minute. If a high 
power transmitter should be keyed into 
the unit for any longer, the CRT display 
changes to read “RF LOAD OVER- 
TEMP,” thus warning the technician to 
un-key. @ This instrument function is 
further enhanced by the simultaneous 
indication of RF power output, carrier 
frequency error, and modulation, all on 
the same CRT display. 


Spectrum Analyzer (Built-In) — In this 
mode of operation the CRT displays a 
window of the RF spectrum whose 
bandwidth (from 1 MHz to 10 MHz) is 
determined by the DISPERSION/ 
SWEEP control. The center frequency 
of this window ranges from 2 MHz to 
1,000 MHz, selectable by entering a 
specific center frequency with the key- 
board. 


This center frequency, accurate to 
100 Hz, is digitally displayed at the top 
of the CRT screen, eliminating the 
need for an external signal generator, 
and counter to provide markers. Once 
a signal is centered on the screen, 
positive identification is aided by 
switching the Analyzer to MONITOR 
AM or FM and listening to the demodu- 
lated output via the built-in audio am- 
plifier and speaker. 


The spectrum can be scanned up or 
down at rates varying from 0.5 kHz per 
second to 5 MHz per second, using the 
RF scan control. Slow rates are used to 
precisely determine a subject signal’s 
frequency while faster rates are used 
for locating intermittent transmissions 
or viewing large areas of the spectrum 
in a short time. 


@ Other benefits derived by use of the 
Spectrum Analyzer are: Intermodula- 
tion interference identification, IF and 
RF signal tracing, transmitter har- 
monics measurement, and checking for 
spurious outputs from transmitters or 
receiver local oscillator radiation. 


Frequency Counter — The frequency 
counter measures inputs in a range 
from 10 Hz to 35 MHz. Its 5 digit auto- 
ranging output is displayed on the CRT 
and allows precise measurement and 
setting of offset oscillators, 35 kHz and 
455 kHz pager IF’s, PL frequencies and 
other external input signals. This func- 
tion will also operate simultaneously 
with the generate or monitor receiver 
modes of operation. 


AC/DC Voltmeter — Switching to the 
DVM mode provides a digital-analog 
voltage presentation on the CRT, along 
with the corresponding dBm value. The 
auto-ranging display provides full scale 
deflections of 1, 10, 100 and 300 Volts, 
with 1% of full scale accuracy in the 
DC mode and 5% of full scale accu- 
racy in AC. AC or DC measurement is 
selected by using the cursor. @ The 
meter’s wide dynamic range and three 
digit display are ideal for setting power 
supply voltages, checking bias levels, 
and setting audio levels. Like the Fre- 
quency Counter, the DVM will operate 
simultaneously with generate or moni- 
tor operation, if selected. 


Communications System Analyzer 


Features ® Benefits 
Analyzer Sections 


MODULATION 
Cont 
Off 
“Burst 


Code Synth Mode 
PL/DPL 
PL/DPL Inv 
Tone A 
Tone B 
A/B 
Tone Remote 


Modulation Control, 
Input and Output 


| Code Synth Lyi Ext Level 


Mod Out Ext Mod In 


Multi-Mode Code Synthesizer — The 
Communications System Analyzer gen- 
erates Private Line tones (PL), Digital 
Private Line codes (DPL), two-tone 
sequential paging codes and _ tone- 
remote base signaling tones, all of 
which are available at the Modulation 
Output jack, as well as being used in- 
ternally to modulate signals. @ This 
eliminates the necessity of using sepa- 
rate generators and oscillators for 
general servicing, setting transmitter 
deviation or checking tone-remote- 
base control lines. Timing sequences 
are also stored in the Tone Memory 
to provide fast set-up and eliminate 
errors. User programmable timing se- 
quences are also provided to allow the 
storage of non-standard or future time 
sequences. 


Simultaneous Modulation — In addition 
to the Code Synthesizer, modulation is 
also simultaneously available from an 
independently adjustable internal 1 
KHz tone generator as well as from 
external inputs. The external modula- 
tion can be voice from a standard 
mobile radio microphone (which plugs 


General Purpose | 
Oscilloscope | 


into the front panel of the instrument), 
as well as a signal applied to the ex- 
ternal BNC input. Separate controls are 
provided for independently setting the 
levels of the Code Synthesizer, 1 KHz 
tone and external modulation sources. 
@ This provides composite signals for 
testing Private Line systems with actual 
voice or test tone modulation. The 
1 KHz test tone is also a convenient 
source of modulation for making SINAD 
measurements. A MOD OUT connector 
provides external access to all of the 
modulation signals. 


Squeich Volume 
Sig Lv! 
Ott Zero Beat s 
Monitoring image/Dpix BW 
Controls | 
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iLow ~* Narrow 


Demod Out 
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1.5 .V — Off-The-Air Sensitivity — The 
sensitivity of the Communications Sys- 
tem Analyzer receiver allows off-the- 
air monitoring and measurement of 
transmitter frequency error and devia- 
tion to 1000 MHz. Variable squelch aids 
in picking up weak signals for off-the- 
air monitoring, but can be set higher 
to ensure the proper signal-to-noise 
ratio for measurement accuracy. @ 
This enables frequent parameter 
checks without leaving the shop, thus 
spotting system degradation early and 
keeping service costs down. Band- 
width can be set at Wide for off-channel 
signal location or wide band FM; or 
Narrow for maximum sensitivity and 
selectivity. 


Vert/Sinad 
DVM/Counter In 
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500 kHz Oscilloscope — This general 
purpose scope is ideal for waveform 


analysis in two-way communication 
servicing. @ Use it for viewing modula- 
tion signals (either internally or exter- 
nally generated), detection of asym- 
metric modulation or audio distortion. 


Sweep Generation — Through use of 
the Sweep Generator, bandpass char- 
acteristics can be determined. @ This 
is ideal for in-depth trouble shoot- 
ing of IF amplifiers, filters, and FM 
demodulators. 


IF Display — When the IF display mode 
is selected, the Communications Sys- 
tem Analyzer’s receiver IF envelope is 
shown on the CRT. @ This array allows 
the technician to qualitatively and 
quantitatively assess the amplitude 
modulation envelope of a transmitted 
carrier frequency. 


Modulation Display — In this mode of 
operation, the recovered audio wave- 
form, or audio used to modulate the 
Generator carrier, appears on the 
CRT. @ It is used to graphically mea- 
sure deviation, and aid in waveform 
analysis. 
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Variable 


AM Limit 


Ext Wattmeter 


RF Section 


High Level Calibrated RF Output — The 
output of up to 1 Volt provides sufficient 
amplitude to get through misaligned 
tuners and receivers, and is especially 
effective when changing receiver fre- 
quency. @ The high level, clean output 
is available over the entire frequency 
range of the Communications System 
Analyzer. 


RF Burnout Protection — At RF levels 
above 200 mW, in any operating mode, 
the input automatically switches to the 
internal 125 watt RF load, @ thus pro- 
tecting the attenuator and signal gen- 
erator from damage from a keyed 
transmitter. 


Low RF Leakage — RFF spray protection 
allows servicing of pagers, portables 
and other sensitive equipment with 
built-in antennas. The Communications 
System Analyzer is also’ shielded 
against high levels of external RF 
energy, @ enhancing accurate opera- 
tion in adverse on-site locations. 


In-Line Power Measurement — Use of 
Motorola ST-1200 series Wattmeter ele- 
ments in conjunction with the System 
Analyzer provides measurement of for- 
ward and reflected antenna power on 
the CRT display @ without a complex 
hook-up or use of additional instru- 
ments. 


WWYV Self Calibration—By using a spe- 
cial high resolution analog-digital mon- 
itor scale on the CRT, the Communi- 
cations System Analyzer’s time base 
can be calibrated to 0.56 PPM. @ Just 
tune in the HF WWV signal and adjust 
the time base oscillator to null the 
error. 
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Duplex Generator — In this mode, the 
Communications System Analyzer si- 
multaneously receives and generates 
the proper signals for duplex radio ser- 
vicing, while generated and monitored 
frequencies are observed on the CRT. 
In the 0-10 MHz range, the ‘Freq. Set’ 
control determines proper offset fre- 
quencies for VHF and UHF bands. The 
45 MHz mode provides a single offset 
for the 800 MHz range, and a switch is 
also provided to select high or low 
side offset, as required. @ The Duplex 
Generator provides enhanced capa- 
bility to service equipment such as 
repeaters, car telephones and Emer- 
gency Medical Telemetry portables. 
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Accessories Supplied 


Front Cover — Front panel components 
and the CRT are protected from the 
elements during transit, or while the 
instrument is not in use, by the front 
cover. Ample room is provided for stor- 
age of cables, power cord, and other 
equipment needed for on-site servic- 
ing. Supplied with instrument. 


Sun Shade — Simply snap on over the 
CRT to observe selected displays, even 
in bright sunlight. Supplied with instru- 
ment. 


Antenna — A BNC connected antenna 
is provided for convenience in receiv- 
ing off-the-air signals. When not in use, 
it stores neatly in the front cover. Sup- 
plied with instrument. 


Power Cord — The three-conductor 
cord is supplied for powering System 
Analyzer by AC, and for use when 
charging the optional battery pack. 
Its right angle design allows the unit to 
stand on end. Supplied with instrument. 


Oscilloscope Probe — A x 1 oscillo- 
scope probe, with attachments, is pro- 
vided for general servicing needs. 


Manual — An owner/operator manual 
includes all instructions necessary for 
proper utilization of the Communica- 
tions System Analyzer. Supplied with 
instrument. 


Options 


IEEE-488 Standard Interface Bus — The 
Communications System Analyzer is 
compatible with the IEEE-488 Interface 
Bus, to enable fully automated testing 
with the instrument. Contact your Area 
Office or Test Equipment Consultant for 
detailed information. Order R-2002A 
series. See Model Nomenclature in 
Specifications. 


Blower — The optional blower (recom- 
mended equipment with the IEEE-488 
Interface option) provides additional 
cooling in excessively high ambient 
temperature conditions, ensuring reli- 
able, stable operation of all functions. 
Can be field installed. Order No. RTL- 
4054A. 


Battery Pack — A 13.6 Volt battery at- 
taches directly to the back of the 
unit, providing one hour of continuous 
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operation. Built-in circuitry charges the 
battery when the power switch is in the 
“Off” or “Standby” position. When bat- 
tery power falls below 12 Volts, a warn- 
ing appears on the CRT display. 
Cannot be used in conjunction with 
IEEE-488 Interface Bus or Blower. Can 
be field installed. Order No. RTP-1002A. 


High Stability Oscillator — Use of this 
oscillator improves stability over the 
standard TCXO time base to +5 x 10°8 
maximum error, over the ‘temperature 
range of from 0 to 55°C. A front panel 
LED indicates when the ovenized 
crystal has stabilized. Order Model 
R-2001A/HS, R-2001A/HS/220, 
R-2002A/HS or R-2002A/HS/220 (See 
Model Nomenclature in Specifications) 


In-Line Wattmeter Adapter — Allows 
use of Motorola ST-1200 series In-Line 
Wattmeter elements for direct mea- 
surement and display of forward and 
reflected transmitter power. Order No. 
RTL-4055A. 


Protective Cover — A rugged, padded, 
fabric type cover to protect instrument 
from excessive field wear. Order No. 
RTL-4056A. 


R-2001A Series Communications System Analyzer 


Specifications 


Operating/Display 
Modes: AM/FM/CW/SSB Monitor, 
AM/FM/CW/DSBSC 
Generate, Code Synthesizer, 
Spectrum Analyzer, Duplex 
Generator, Memory Tables, 
Frequency Counter, Digital 
Volt Meter, Wattmeter, 
IF Display, Oscilloscope 


Signal Generator Mode 


Frequency 
Range: 10 kHz to 999.9999 MHz 
Resolution: 100 Hz 
Accuracy: Refer to accuracy of 


master oscillator 


Output (Levelled into 50 ohms) 


Attenuator: 16 dB variable plus 10 dB 
steps over 13 ranges 
Range: -1nV to 1 VRMS (—127 dBm 
to +13 dBm) 
Accuracy: +2 dB accuracy on .1 to 
1 uV range 


+2 dB across other step 
attenuator ranges 
+1 dB over temperature 


range 
Spectral Purity 
Spurious: = —40 dB 
Harmonics: x —15 dB 


Frequency Modulation 


0-50 kHz peak 
100 Hz 


Deviation: 
FM Residual Noise: 


External/ Internal 
Frequency Range: 


5 Hz to 10 kHz (+1 dB) 


Modes: Internal, external, micro- 
phone or all simultaneously 
Amplitude Modulation 
Range 0 to 80% with +10% full 


scale readout accuracy 


External/Internal 
Frequency Range: 


External Input: 


5 Hz-10 kHz (+1 dB) 


Approx. 150mV for 80%, 
BNC connector 


Internal, external, micro- 
phone or all simultaneously 


Double Sideband Suppressed Carrier 
=25 dB (1 MHz-500 MHz) 


Modes: 


Carrier Suppression: 


MOTOROLA 


Monitor Mode 


Frequency Range: 1 MHz to 999.9999 MHz 


5 Digit Autoranging Frequency Counter 


Frequency Range: 10 Hz to 35 MHz 


100 Hz 


Equal to that of master 
oscillator time base 


Resolution: 
Accuracy: 


Frequency Error 
Indicator: Autoranging CRT display. 
Accuracy +10 Hz for fre- 
quency error measurements 
on 1.5 kHz, 5 kHz and 15 
kHz full scale ranges 
50 Hz full scale for time 
base calibration 


1.5uV for 10 dB EIA Sinad 
(narrow band +6 kHz mod. 
acceptance) 

7uN for 10 dB EIA Sinad 
(wide band +100 kHz mod. 
acceptance) 

—40 dB typical 

0 dB image at +21.4 MHz 
—10 dB at L.O. harmonics 
+10.7 MHz 


Deviation Measurement 


Range: 1, 10, 100 kHz full scale 
Accuracy: +5% of reading £100 Hz 
from 500 Hz to 50 kHz 
deviation; +10% of reading 
from 50 kHz to 75 kHz 
deviation 


Input Sensitivity: 


Spurious Response: 


Peak Deviation 
Limit: Set via keyboard to 100 

Hz resolution (0 kHz to 99.9 

kHz). Audible alarm indi- 

cates limit condition and 

will be active in all 

Monitor Modes 


AM Modulation Measurement 


0 to 100% 
+5% of full scale 


Range: 
Accuracy: 


Built-in RF Wattmeter (Autoranging display) 


1 MHz to 1000 MHz 
.2 watts to 125 watts 


Frequency Range: 
Power Range: 


Accuracy: +10% 
Protection: Over-temp indicator 
General 


Spectrum Analyzer 


=75 dB, —105 dBm to 
+20 dBm range with 
attenuator 


2 MHz to 1,000 MHz 


Dynamic Range: 


Frequency Range: 
Full Scale 
Frequency 

Dispersion: 


Adjustable between 1 MHz 
and 10 MHz 


Duplex Generator 
Frequency Offset: 


Adjustable from 0 to 10 MHz 
plus fixed frequency of 
45 MHz (high or low side) 


Adjustable from 0 to 20 kHz 
peak deviation 


Modulation Level: 


Oscilloscope 
Size: 8 cm x 10cm 
Frequency 
Response: DC to .5 MHz (3 dB point) 


External Vertical 
Input Ranges: 10mV, 100mV, 1V, 10V 

(per division) 

ius, 10us, .1ms, 1ms, 

.01S, .1S (per division) 


Sweep Rates: 


30mV from 10 Hz to 1 MHz 
50mV from 1 MHz to 35 MHz 


Digital Voltmeter 


Readout: 


Input Sensitivity: 


Auto ranging 3% digit 
display, 1, 10, 100, 300 Volts 
full scale. 

AC-dBm calibrated across 
600 ohms. 

+1% of full scale +1 least 
significant digit 

+5% of full scale 

50 Hz to 10 kHz 


DC Accuracy: 


AC Accuracy: 
AC Bandwidth: 


Code Synthesizer 
Frequency Range: 


50 Hz to 9.9999 kHz 


Resolution: au Ink4 
Frequency Accuracy 
and Stability 
(with temperature): 01% 
Output Level: 0-3V RMS into a 600 
ohm load 
SINAD Meter > 


OV to 10 VRMS 
+1 dB at 12 dB Sinad 


Manual Frequency Scan 


Input Level Range: 
Sinad Accuracy: 


Step Size: Switch Selectable: 100 Hz, 
1 kHz, 10 kHz, 100 kHz and 
1 MHz (+ or —) 
Step Rate: 5 steps/sec. 
Time Base 
Standard TCXO: Aging: +1 x 10-° per year 
Temp: +1 x 10°§ maximum 
error over the 0° to 
55°C temp. range 
Optional Ovenized 
High Stability: Aging: +1 x 10-° per year 
Temp: =£5 x 10-§ maximum 


error over the 0° to 

55°C temp. range 
(warmup to +5 x 10-7 of 
final frequency within 20 
minutes) 


Power and Environmental 


AC: 100-130 VAC, 200-260 VAC 
47-63 Hz 
DC: +11.5 VDC to +16 VDC 


Optional Battery: 13.6V battery—provides 


1 hour continuous operation 
0° to 55°C operating 

—40° to 85°C storage 

8.25 in. high x 15.75 in. 
wide x 20.75 in. deep 

21cm x 40 cm x 52.7 cm 


45 lbs. (basic model) 
excluding battery pack, 
cover and accessories 
20.5 kg 


Model Nomenclature 


R-2001A 
R-2001A/220 


Temperature Range: 


Dimensions: 


Weight: 


Basic model 


Basic model shipped wired 
for 220V operation 


With high stability oscillator 
High stability oscillator and 
220V operation 

With |IEEE-488 Bus 
IEEE-488 Bus and wired for 
220V operation 


IEEE-488 Bus and high 
stability oscillator 


R-2001A/HS 
R-2001A/HS/220 


R-2002A 
R-2002A/220 


R-2002A/HS 


Sync: Automatic or adjustable 


level triggering 


Communications and Electronics Inc. 


A Subsidiary of Motorola, Inc. 


1301 East Algonquin Rd., Schaumburg, Illinois 60196 


(312) 397-1000 


R-2002A/HS/220 IEEE-488 Bus, high stability 


oscillator and 220V operation 


Specifications subject to change without notice. 


®, Motorola, Private-Line and Digital Private-Line 
are trademarks of Motorola Inc. ™@ © 1979 by 
Motorola Inc. ™ Printed in U.S.A. (7905) Merit 
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Wattmeter 
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You Get Al! These Features in One Wattmeter Only from Motorola 


50H 100-250m 


— 250W 100-250Mbz 
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All information is right up front, and 
easily seen at a glance. 


Both forward and reflected power can be read at the push of a button. 


 st-1716 


The r-f cavity and sense line is an integral part of the sealed temperature com- 


pensated element, eliminating variations in accuracy, VSWR, and losses in the 
measurement system throughout the life of the element. 


The attractive, durable carrying case 
has a convenient compartment for three 


elements and a separate pocket for the 
instruction manual. 


Both ‘‘UHF”’ and ‘‘N” element connec- 


tors are available, plus a variety of 
adaptors. 


The meter can be easily and conve- 
niently locked on to an in-line element 
with the twist of a lever. 


E 
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The inexpensive, sealed element can 
be left in the line, eliminating the need 


to go off-the-air before taking a power 


reading. 
YOON 100-2500 


It is unnecessary to remove the meter 
from its protective leather case for 
operation. 


Elements snap in and out quickly, easily. 


The most compact wattmeter 
available today! 


_/ An accessory element carrying case, 
with room for a dozen elements, is 
available. 


Wattmeter 
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Specifications 


Metering Method: Insertion type RF wattmeter. Indicates forward or reverse power by switch operation. 


Emissions Measured: CW or FM carrier, SSB average, AM or TV at zero modulation only. 


Frequency Range: 2 MHz to 1 GHz with appropriate elements. 


Power Measurement Ranges: 2.5 watts to 2500 watts full scale with appropriate elements. 


Accuracy: +5% full scale. 


Input/Output Impedance: 50 ohms. 


VSWR: = _1.2:1 max. with “‘N” type connectors. 


Insertion Loss: 0.2 dB max. 


Dimensions: Meter: 4” x44” x 3%” including feet, less element. 
Element: 1” x 1%” x 5%” including connectors. 


Weight: Meter: 21 oz. 
Elements: 10 oz. 


Wattmeter Elements 


Model Maximum “N” Type “UHF” Type 
as Frequency Power Connector Connector 
Description Number (MHz) (Watts) Model Model 
Wattmeter S-1350C 9-30 Lae ST-1296 
Meter Carrying Case ST-1198 2-30 - ST-1299 
‘ 25-60 ST-1280B ST-1281B 
Element Carrying Case ST-1199 25-60 ST-1285B ST-1284B 
Male ‘‘N” to Female 
50-125 ST-1286B ST-1287B 
eye nies pemele BH. anion 25-100 ST-1204B ST-1244B 
25-100 ST-1205B ST-1245B 
Male ““‘UHF” to Female 25-100 ST-1206B ST-1246B 
“BNC” Adaptor 58-855270 25-100 ST-1207B ST-1247B 
25-100 ST-1208B ST-1248B 
Male “‘N” to Female 
“BNC” Adaptor 58-84300A98 100-250 ST-1212B ST-1252B 
100-250 ST-1213B ST-1253B 
100-250 ST-1214B ST-1254B 
100-250 ST-1215B ST-1255B 
100-250 ST-1216B ST-1256B 
100-250 ST-1217B ST-1257B 
100-250 ST-1218B ST-1258B 
200-550 - ST-1221B ST-1261B 
200-550 ST-1222B ST-1262B 
200-550 ST-1223B ST-1263B 
200-550 ST-1224B ST-1264B 
200-550 ST-1225B ST-1265B 
200-550 ST-1226B ST-1266B 
200-550 ST-1227B ST-1267B 
200-550 ST-1228B ST-1268B 
500-1000 j ST-1231B* ST-1271B 
500-1000 ST-1232B* ST-1272B 
500-1000 ST-1233B* ST-1273B 
500-1000 ST-1234B* ST-1274B 
Support Services 500-1000 ST-1235B* ST-1275B 
For service on your Motorola test equipment, in 500-1000 ST-1236B* ST-1276B 
the U.S. contact the Motorola Test Equipment 500-1000 ST-1237B* ST-1277B 


Repair Center, 1313 E. Algonquin Rd., Schaum- 2 = * : 
burg, Illinois 60196 or call the Test Equipment char clon Soe STE 


Repair hotline— : 2 i Se F 
Ppa Po nears ihoro 1a cubes U.S., *The N type connector is recommended for best accuracy in the 500-1000 MHz frequency range. 


**Calibrated at 1000W, but usable to 2500W. 
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A subsidiary of Motorola, Inc. Specifications Subject to Change without Notice. 
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, controlled - in short, everything that we are familiar with.in the Low, VHF 


Equipment covering the recently released 800 MHz frequency spectrum will 

soon be shipping. s2is information is being presented to start preparing : 
you, the MSS, for sour role in this new. area of opsortunity. : 
At present, frequencies in this range have been in the point-to-point category. 

and did not fall ints cozrmon doswain or usage. Now there will be complete 


systems with cobiles, consolettes, base stations - local and remotely A a ae 


and UHF bands. As 72s the case when UBF frequencies were introduced, there 0 0H 
are soce aspects of the 300 tit frequencies that will require special care or: - 
considerations. Ferb2zps some of these are familiar to you and will. fallin. Soo ae 
the realm of being “obvious”. Perhaps they will be simply items to which you **"2 =. 
have not given much thought in connection with 800 MHz frequencies. Inorder © 2." 
to start your thinking and your planning in the proper manner, the foitoving esis at 
items are mentioned as points to pence forthe eature. bert peer hae aie 
Frequancy teasuring Equipment. As in other bands, frequency 
measureireats will be required and adjustments made to keep ane 
the equipwent within the prescribed tolerances. The most oe 
“stringent requirement is for base station transmitters to -  -...,, 
have a stability of .0001%. Consequently, any frequency. © SEs 
measuring instrusent’s stability should be at least five. ~ Dae bike 
times that of the unit being measured. All your present  - gee 
equipment should be checked to see-if it will meet this eal 
requirement and that it is within calibration. Calibration 

bay be required rore often to stay within legal limits. 


Deviation Monitor. Caiibretion and. specifications of 
deviation units should be checked to insure that deviation 
measurements will be correct. 


Frequency Generating Equipsent. For proper alignment of 
your receivers in the S00 Mr band, accurately calibrated: 
output levels at the 800 Mie frequency must be- eerear reais: 
ii present equipment will not meet. this requirement,: 

-may be necessary to develop new techniques to obtain a 
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Watt Meters- Check aeeeent power ectee eine set ces aes “see 
if their specifications permit measurement up to 1000 MF... Ng 
Accuracy at this level will also be a factor. . te ae 
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Temsination Devices. As with the Watt beters, terminations 
of ducomy loads should also be checked for proper Sd RekSn fae 
specifications. : : 
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Cables. Cable attenuation will be a much greater factor for 
800 ii@z than other frequencies. Present usage of RG and ROS3 Gee” a 
is not advised. Waoenever a flexible cable is needed, : 


cables 

the reconsanded cables will be a RG37 and RGjO00. pia pe hlop Wille Sor gk . 

is not 2 requirement, then a heliax lin2 should be used. . in Ge ee 
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all usage of flexible cable, keep the line as short as sos 
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Connectors. The use of "PL 253” connec tors is not recommended 
& for the 300 i band. Type "N” and “BNC” connectors are 
Q recozzended. 800 Miz mobiles will have a UHF or "Pi 259" female 


anten=a connector. However, this will be properly terminated . 
in the robile to reduce losses. Base station equipment will 
utilize type "N"” and "BNC” connectors. ae Mee 


dwelling on oal> reasons at this oboe These ares. 
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For further information some other comments will be offered here without 
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of the radiation pattern and. the shielding effect. ee mount ieee 
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a Do nor utilize ace antenna. Ae aN by ee ee the 
~- ' existing antenna. The. existing ‘mount and FBS: antenna cable # 


would be Secsiones sy at 300 Mec 


Channel: spacing on , 800 OEE will be the same. as that at 450 ves. a 
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A A ee eon noted aS a borbein extent at "450 Ez ya. re lige ye 
very noticeable at 800 Ma. This isa normal’ condition of cg SEE TE 
c | cable heating. Under normal operating conditions, it is dy 
expected for the cables to become warm or even bot. fins 

does not necessarily indicate a SS he cable or 2 ee 


VSWR ratio. : | i ee ee 
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The foregoing have been food for thought as the new horizon of opportumity ~ .- . 2: ieee 

is approached. kotorola's jntention is to provide you with 2s much knowledge ar ae 

“of the 800 MHe frequency spectrum as is possible prior to actual shiprent - oe ae 

of the equipment.j Once the equipment. is skipping, further service training ~ ; rats is 
will be forthcoming, including recommendations, specifications and Se sete ee 

. of test equipment for servicing the new frequency band. This will provice Sees ceca 
_. you, the service technician, with the necessary tools. and knowledge to maintain | 
ae the newest equipmeat with ths same competence you Baye exhibited in the: Varnes 

. servicing of present oo See equipment. en Be es es % 
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